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and iUa^ esaa (tS99»f900>* t» '^^ HBiiti« stmaits on fNi gzisttp 
twi^T^mi^ <»f f^oen iiaifftsttdiif for km^s'^m in c^e^ th« 
t ^ «»^iRi hQ&t ptmt Mm W9@llm^0 fl^o «&&» var t®* 
r9mmi3mh9& in Btel&iXiieil eoatxol of ^nt* ffto mm9»6 <^ 
BioioglODi ootitsoi f^oiEintwM i» iMiiiijr dMip«iKioat l>««&d08 
fihysitai fa«tov» lio^«9«iMito s«ia,tloxu0)i|pt %«lt«vlottv of 
tilio |»a»i8lto eM i t s oovtoot lAontlflemHoii. 'SH.& tmin&m 
^ t»t« ti^ytdiieo of ffiinliifi lBioir]L«li«o in 1iio»t«xoiioM«iil 
f io i i of HMMM iaooeto Wfiioli «fo iapevtoitt in Biolodoidi 
ooatfol* As m voifiiltt Khovo into txoeMMtano «A«itioiMi of 
iafonfttleoo fion OU ovov ^ o noiai* ^OM of 1i)M ooV 
•toiiAiiNl ooiitfi^atioaa ovt Olioiiit (1919^1 8oli«itl«nioi^t 
(1909 • 9a)l lltfoot <I9£D« imx (1988^1 IMl Cl9Ml 
likolilcolo C 19$D I aiotooo (1991$ f 0 1 Bvioo * Sotiilqr C f ^ » 
IX 
f^i^itkflmi C19«S>l AgBiVAl (196S>)l KM«i«9) (19«Dl "^ sytit • f 
a l (19t8)t 8^af«« t t id <19t?Jl aafl ^axval*» Cl9Tr>» 
l^e pyvsvu't vozk ym9%Mm f^vthoir aft^ttoiiA te mi* 
vxMst i^ &3ieifl0a^ on Baej^ Ptid ^oassiiitvs of Iadia« (tim* 
Biiey2ti^ e>CNii1.ctdellS«id« I t ecmt<3i2i0 €#ti iX^ stui^ ef 86 
^sm&m fs^ $0 %®ei9ii# CIs^  jp»i> ai:ta 49 i^oeids «ixe torn 
plat® i5»a ^ el^fer© o^ Vkm o¥ip©@lt©3r liaa !>««» «i^*ia0iw6# 
Old lEo^ rs l^ e^ ^ ^^ 9^ ^ eoatltad to iasieex^mt* ZUMT epp* Sinr 
HiiMrtiMrYrtiBft AfAiiaittAi ftMnflwimrriai^ A«hiaMi«i atMyftliMirwia 
W*ff*^fTr 3iM«MBi *»***%.ft %ir«ap6i WSBmiXai^Uk fMwt*]^! 
litttt^MOiliyf TimluMgle fi» 8«iitl»i ftwuiiiiM w«}li«rt i l i p i i n 
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Key ^ opeoie© of t!»e "!ris;,;':te. • • • • 407 • 411 
1* iacgrnaia JfitinufiBMiji n^^n* *••• •••• 412 » 4id 
i ) asJRI-.uifCr^ i^  • » • • , • . , 419 - 450 
SMtdftTf B^aztsiiit of iooioffirt ^Uffueli ^ s U a Ilalv»z«d1^9 
AlipislSf f&v Ma Qost iralsai}3Ui guidaaeo ? ^ mpmfft&iw^ and 
fov i^ldOB gv««t jpaiim ia JSOIQCE thiois^ Ute mmmwlp% 
i)8pKrtfiiiiit of Eoolo«ar# liUgaa^ i%i«Us l^vovsitarf AUiEfts^ t 
foir pxovtaiag th9 lalion^toxy ftt0iUti«6# 
fhaaScs afo also Sao ^ :^ i«if» B,i?« Whm§ llkfpmf^^mt 
of ioologTt ^Snaiti l^uilin tinivorsityi Ali^iixlif 
^i!«f« B«f» tsimmt^ f(mii$ Boparti^ mt of i^ ntewtoear s&A 
Hwm ^^E* 0#!iE9itAooeoiato flof• ^oparti^ Qtit of ^^toeolosjrt 
Ooltoi^ of %iliml1ns<tf (^ .B* font l^ i ro i^ '^ of %flo»ltiix« 
nod l^^ 'Naologrt ^tnt ]?a^rt (Soinital) for tfro leaoovuniffoatait* 
^o io aim» t^ oaideiil. to 3^ « IV Hftsmt f^v iioooeaov]r ftooiotaiMHi* 
fho imHiialBilo h^p vtoolvofi fxo» !»• ii«iw iChm atoto 
Batonoloxlott B^gimmX Boooaxoh Xioiioxiitovart ^aiyiu^ ooA 
Uit* lt»iUiU BoCf 3«silov itolotttino OfflOiVf Hogloiiol Soil 
tootlnt lioltoimtoiyt lotot HalootHiii ^Hm tHo toauo of 
•mrtoar ie ismtoftOly aoiciioiflo4io4* 
X^« K h»tMm Mh9» 6116 mtmm Mi,rm SatiX mm «^6IIIC«NI f o r 
f o r % r laen&fOta ItoXp ^xlfscf fhs psegros© o f tho meisaaat 
nosK* 
1 
«jia^  latroilla C lOSlK i»i^ oo®* djaifieant e^aitioiia* 
yifOliar C1351) for t^ @ tift^ tlisa sraetoa t»*0 ffidiy 
lC«mi6 to !Meaa l£i3t«aS of Latx^lltt* HQituoo^ (1B40) 
eoaee^t of MSBSKiX^M ^^ t^ito l»2x»nS as I t &lm ineludsd 
wm^JiM ^^ MmMMn* ^o ^^ I^tso em^t^ tfto gratis 
iiiiiafrriitwii. to s^sifttfu 
th« fi<«t to ^vepozSy ^vfino t^o fas&lar r!lMI"*ffi fflilT- ^ «» 
9i0f0M4 It nan goiUMii md fJmeod » i»i3r t« mamta. Icnowa 
to Ilia* 
Kijrv (t<^7y **^« iiAurepaiM o^ii iSaojritldonf t trao tHo 
fi ivt oyotoMitie MM* oa iteo/rtiaiio* Zt ooatedDo dooovip* 
tiono 9t U^ 6«a«ra (9 n«^ 4f>A 10S opooioo* ^^ otaoea (1370) 
ptmm&mmxMMix^ «H# imltfaBtly fianYrtlnnft of tHd £MBiljr 
Dtflaeiaka»«« Aniiviiiiiis (1386$ ^mihm»i^m>st& «tt aytt 
< f09*) aecteiriliBS t^© ITKSS Ant^ .oBPs sad plaea^l i t ta « » 
C»ialeiaife»*' foif the strut ^a» ^maianz^ c^i le l^ imatr 
t^ @ citsp0xCQi!)12jr ataaXialitoi ^^ ^ mLBa& 'JmMlfyi to «>%o 
faiAly «»&• *?© tiij?fh0ip fsopGood t*iQ ^ ^ s l o a of 1^ o 
(«* ?iiifi?nrtnrlfliift FoQr8t93^f umaiMmfl ^^ ^ f>limltftflilani> 
Imt^r in i 1900i) **mk t^o goaovo of ChaleiS f i ios tmymsHxm 
to t^« stttCoisliy SUfiSOdHi^ laif ^0 ^ovidoa #%o GiiMaeAiir 
ffinfr***^ i>^ t6 4 tfitwo tosoil on n^d&tttl«r a8atati«itii 
wmwimw of tMPsa}, migBiats i^^ eon^tioii of hyp&ps^vm 
(1904i) ''OUMlflefttioa of C»Ma«l« fUM^^ ti« V99ert«d 
90 cooom of f»^rrf*i^ f ^ s BUXOPO aoa mRxioa* 
s«^ ii«««itiMMi»it (1909) " j^raooo t^ora STtMb ChaleiaiAM lA 
W/lwMii*o a«ii«mi ZnMOtofii^t foUotfoil Wov^ ra C1B35) ia 
t*»0 aft!s®Rf!tl^  into tfitKj© aSmst usactiaaiei* 
GtsgRilt (1915) '**te5tfnlif^ ^ymmpiMT^ C^ atoKkjie®*!** 
w«iis ft!7t^^jr ^Diami into 5 tTi^m id&«f M r t M n 'iAm^fmai» 
Oaclrtl^0'*t t1l»e.M0i M*^s?^D (1Cr4> no \ml% no Si«m3,t»o 
MmmiMiaamk • Miriam a oiziisi® sdnttti iKsSMioii&wffiui <^  
^Ifi my to geadjnn nios woix* In 19$2 f^ o p^oponod imtiffij^ly 
4 
noi^ a3ra» piaeaS oavUdif wsat» HxmH^m* 
Asi>mmi^ C19C0) in «liriai% the mWv^t^ ,.i.i«wf|^f iato 
of ft® ctrst ir|)e3etrs-it t't^aiiorlcal c^?ymc^r» 
hwairdr xiait*^or fdULswei nalhiaaii (1900) ooa? limjQt < 19^1) 
fur ^^5 ia^ t^ fmll^r int© frMnnii©o# 
Ceep r^nf 19« t^ 9@f 39a 40ftf ia titH s^^ Joum for i^® 
f*»Q vay to futore weilEsjfs wlt*^  *!io fi9Wi0S0 ^^moTip^tam 
sM «amQllm.t ^ emAm^ ^ a &th<QV Isi^ortmit eoutaillxitioiis 
as© (f9?1at W11»»195Tf 1940^ 1947ail% t9ST. t9€e» I96I) • 
8if>%M < 19^ 1) "^ Ree o^'aXciaoldto SA0r*f ^m mmxiua U 
8«Qor(i anH 47 ^^«eiffi of 3ziey7t&i3ii* l^ isp^ d Janc^ bor ot opooits 
««« naif* i^n < 19$0 t»Naos»i^ i* *^ «£i* Xnatt* ^^mim VaAmm* 
•ai^i eoiitaiiif& INHiexlptimi of I6 e^tnom !ii£^  H i»gimA,9m et 
5 
B:fmtmA9&^* p»»0«xi«a all «xo9ii€iAt k^ tQ %u^ ^sxmm e^ 
fl-fffT^**?^^^' OiKaox^  faW»o t^ 3^w lilKliaMiflM «^I3» split 
tato 15 0jRa3^ 8» S^ as@ aeeis^ ^«ref ^oifss^r sot ti?^o€ ^ 
paieecjauctlo** agXHs® tilt^ Ivercst (1921) raasrilag t?^ o aivl* 
174 ge^^m e^ 'ipf^rrffff^ ixmlumm S sew c:^ s&r^  Ttettsr 
i 1955) **t^ Ft^ r^l«S9^ 2^  a&tl tazisiiocw' of #10 f aelly ^^(MWlSA^aet 
&plXt t^o ffudljf ittto 03 txilMid* !!o fta© ca^ e^m valunia* 
ooatfltntion to OsAOi^ oolcrv^ teifiZi 2msp!ti^9 (1957 t^Mui^ 
I fTH. 
fttt«iipttt4 to stMffllhtn '^o sm«A^ statns of soi9» 17 
Bittiih i^noM of iirftirrftl llfii studied ty iilffi Ist^  attvllntliiK 
iMV ffWMMEie {^ fUPa0t«ra to ^xwiotnist tiu^teiiitfil plato azid 
«io^poii«ata of f«eial,« ttXtosnAl stnitnUii* !m9 eegliaslo on 
G 
lOLli^ d s^gmm^ ^ tsv &smAe c^fumnttm *^ «ro hmtk up-end 
f©» i ts M^ i^aaa ?r?^^«^<i»'w*^  «£ia aea l i^ i I t to th© 
C^ Fpdaro m^ AxmMlcd (1960) A^ rasppi^ JLaai of r^**^ !^^ ** 
flas^ ^& ff^ «*gf»^ y<fwi» l-#3poot emd 2?9lat@S smiaxm t^ mn^vs^^ 
i^wmS, (1W>) ®24 la^Mi/i.fojf ^ ^ aitrlelQa of tHa ositifQaii^ 
tato tni)»fi« 3i|»»m i^s ha® horn placoS ©a |?aisatQ3mltes rmi 
^^U, for fho dapamtion of tzlbea* 
llao^ikwa (19^3) *'E99l8l«i«a stticlios of #*® .wMatlflifia 
of Japiia** oo&tRiEia ani ooBitliaiit ateeotrnto of H g !^»»ni aod 
isa^  s^oeits of ^im»^ Boal^e mii^esim tHo txllidl. thmpmtmm 
m» mmm^A ^ Gmpm m& kxmmMm i 19^) t ^« ^as a3toe uaotf 
witH ft4v«nt««o t^o Inoad/aiuevoif eoodltiott of t^o ooatftt ooU 
of Hhm ^iiui iduiiio ^ r M|Mi»i^i>» of ^" r^r***** 1^^ HxLal* 
1% is&tlo C 19i9^ *'mio&vtiaoo io Xa HouttMioa Aisoatiiia*' 
doaeillNia (4 smmm mA 98 OINMIOS f^ POK Axgimtiiitt* ^o adopt* 
•« t»io furotos! folloirod 1^ avdoa 4 SfovitiQr (19^5) and ^offor 
(19$$)* 
Foclrt Bcmesfe €m& !%fifQ» €1964^ "li©^ to t*^ 
rpXiXij cis t^^ |jntt03si f iao->t3e i^' »'aj?3Ei03?© c ir?S3) • 
l^s^c*i < 19C4t>) »y£^i36 t^o ti?ili9o -"'<itTr^ *f^ f o^ ifl 
CortJer® r«0 .isiiaelso C 19^ *0) nnfi ^S^Htawa (1063^ for ros® 
^«i®»!i3. u«is»te idoatiflf«tlc»» ^M MM^iM t*^ © tritso 
AiiiBiflttti* il^ iiifliiffirBtliifi me MUmim mSAi^ m t ^ t^mie 
•el«foti«itloa wtid i^tiiic^itloa of ^mid ate* IHci ii) folX(m«^ 
bar Mo lAt^st eontiilm^oii <19Tfl| **% »«rialim of ^Haoenreiilwi 
JOAjaBtUtti*' vltte^ iootodmi an aoeo^it ' ^ tm^ousiiKia of 14 
8 
^oesooot I^ ve0% and ot^3X^ spread oirar $1 i^sasrii of i^^ p^ r^ft^ f^fff-
£t@» eofiMamtio:^ a^:ir@ t^ aon mM# 
AsmmSum < 19^3»^i 71 nxiS 74) ar» «^^ ii^ortaixt 
ona Xosltjr (197t> '^Gataiofittt of ^Hiioi^itf^ i^ ne^ rvH a^* auA 
Ap!tQtii!i^«** fidvo Uoto€ Td'^ em» a ^ 91 aaoyiftid amem 
giiriag iisi^rliiiit iafo»mtl<m on fho&v @2?zio»srQ? imS now 
i^eiMmtloiio* ftirthav ncdliUoa to tho Ufhio^^mi ^^ aa.vyt^ iiftff 
tia!»« tKioa eado %ar tilnoloo (1974t 75» 76 77 ^ 7^ • 
t^^i^teiii aa^ Cloa^ 197Q ^ a^avioir of ^ o goosra of 
KoftfoMo HlMtyrMiiflftt X & l i t oontaioo a Ico^ to 129 goaofm 
of Koftxtitle lineslUlift 1»afiod on fos^osp 13 ^»io7io oym^ 
aialoo %mm imm inoiofttod and t mm E«iM»m 4to«oiil)iiA« 
foaiiy ^as IMMA Atirldod lato t ptWaidilioa SMSsXMaam&mOi 
aatf yrfrrMrrr- SoWfaidljr JtaJaOMttllttttUl oontaina 52 ffooMm 
^^ MaA ovov 8 tiilMNi* tlhito ]^ f«ffl?r*f°*f oontaloa 9d Kinoztt 
atfttfti lute 17 txlbao« J£«^ to noiiova vima vmey voU« 
Sosrmi C 19t^ •'^« Wast IniSlim erj^ tioi^  of iaaeyrtidfiift 
b l^Q^gtae to 17 tLff^an^ l^ midaRi of 3^^?li^@«* "^^ 139 aair 
eoEMiQatio£ic# aotM m^wa^n^ m^A cmo& m^tmsiMt$jQa9 ^mm 
f 2oi:» la^Ui* tmt^T in (191^ €®isoxo{i Oeooillsea o^nx i^l. 
Untsratea < 14tl5> ai*G Porstoro C191^ caa© Q«itet.^ti^ 
eeiit«4^tioa to th4o G»B^ I3M®^ oa mtouii^ coilaoto^ 
from Xaaia* 
Ayyar < 192S) t " A OHo^ Hat of tiidO"»co./ifi:i«ss© e'^ -acjia 
fll«&*^ f In th^ tlT&t aeootrnt tx«tSJH 17 mmmm of -^rr?Ttf1i 
ana vftfi foUoMA ligp l^ aal (t9?8(^f "Cat^ogiui of lad^oa Xna^ iets" 
eoatainioff 16 wm«m tv^ iiC apf• of MmXfMM-'^^^ elm^AfU^ 
oatioa iB Ixiood oa tH# iiattoxn of Ai#t»Mi€ (1900)« 
Agawal (196$) • **f{ixo£)0^ of ^myrtia paxaaltoo of 
3CAA&0II iiAflOttyWio tho first oooaoUdotoiS ooeotiut oa Xndioii 
Saeyvtiaoot <!«fai4g witH 17 ^muim m^ UU Ofooioo* S«if 
OhAjpsctoro pxopoood figr U«» (1957) 1)«T« beoa eonfinMd* Xa 
10 
1 9 ^ 1^ 0 aM^ l^ifoo ii«ti Q&mn% mad B^mlm* 
66t 1?5t TTf "llf) a?1ii'^  lim ti *;ti Cti:1t})» liio^ifa Cl^^DtU^r^ 
tOf ?4f I5t ?Si m ^ f -^ J^f«^  inn$ w^ r^m- %u **»«JI 
^ ilimseml. Cl976i m ©"^ ^ *i©Jl«l#a Hgtrntnl ClsC^t RjcaatX;/ 
smmm. aaH ^p«eiM of inej^rtia® h^ h«ml & s^^mstX (1979) # 
Hani & 3MnM«mt (197^ SaaPMiMit & litkharji (1979)« Sotat 
ai^««i«» fnKKt IMMO vioagl^ ptaio«<! and Aa«a ft9pfiia1» s t u ^ 
far Hialy inayav pXaaa«iat# 
11 
«i90«at3.y ^UBifiil £^i^^ C^oais i9W *^Us@tmmtin 
^ ^ pi?8saist tixitor fol^ toKoS tna eamtrnM-mtiX nj.-ttcm 
Ac^msd fjatttm afic^to^ 1^ Qcri^sm fjia fwm&cto (19^0) # 
a^e'^ U s^® <15<?!0 KawAel* (l<^1> Ittsr© feaaaa foUovsia* .•irp^aslo 
9mi mipiBiimr ia » a t of t*^ a&^tn atucEtd 1^ " «*K} m'^mr* 
wje&mat wei^T iit3Bm0^ tmlB ^iit ilica i^y»» .^»»*^ 
^*^**^********»1 ena also t» spilt late tel.li«5» lint 
i^Covtt i t mrnXd te 6oam§ i t v«<i,«iy9s a Iftovot^ atui^ of 
th« t^ fp* nutwRlai of fNa giei^* 
&«yB to iiiaim CWMHIS of iiMryrliiiii ana laihartflffmyniim 
atiidioA lny tho mttthov htamd on foatloo fiitvo iMoa ]^ 3e9£>e8o4« 
In tho Icoy to gonosttt attoepta luxire iKioa mtdo to otiiiao HhM 
eliafiM»to»} of toatit tonoui^ t ^aDitoaqgitaai aii%osatai i^iato 
12 
§»t ovife^tov tor gw»vie aiagiioslfi* 
flm pmsmt tfoxss %& ia a461tloa to t^o inooogsmpMo 
©f toll«idae 28 g«a8»i» Oil® istmm m^ 49 £©«et«8 i»» aaatr 
fuj?t!«a? c^tolSo* B^lle^iBg e^ mjim ars inelLtt^a* t^ »03# 
cns^ cea i:if** cm aat3iiife QTJ rtjport^cl for t^^a ilr^t iXm 
fc^cretaoi ^^^(mt ,Mcflt»ti "^ owitret lffiiamlm»tff ^oa^td/^s 
aBintiyiam ^^xeoti Kaigtaf^ siniit r#its»tt iBnagaiaa muho^t 
AirtiMiftii aiMiHiJiii, gi«i»ii»iiaffaajii«iiiiaiiiii %tifii8ii fiiiWuttmiai 
^Mtii^ tvduaqrt laiimiiBift ^ c^^tiot ftfimtiitiifi '^'nmen amnyim 
1 ''^ 
Ax»«il. m^ ^oly to CotQliar at varioua dittslets la Cttar 
tlisao oii|jRra2iti®®4 mm& ^mm dteo Iwow^t t© faftilitata 
eommt t<imitxilmtl<&n. ot the Boat* I t io roail^ dtfftcislit 
to &.ti<afimMat® lJ8t»®©a pafsteitiata {!Uia eiipfl«Hi^tlee« 
pvoiaec v^ra of omsiSsm'^ii ^oUp* 
^© ^i!ni5ttio»fi 000^0^ sioag ^it*) a |>ortlou o^ 
t^«ly *!Oi?t ^Imt vara ^dpt la Hfjeclr^ sa tclieo tanntwrliig 
10 » 4 or* TH« opsa i«ift wae eotras?efi ^ n zaiaiiA cXot*i 
%faa *ftt»» ft wjfei^ ajr fesacU C^llootloisit fii€« aijisicj t»^ « 
turn o«MJMit mamAm at Id^ O ait^  idth Wr' 4«% to ospodito 
tNo •Boxioiie* of |H»»i^to®t ot^omloot tho i^ exsudtoa tforo 
iiXloiro<l to omfiKO at xooisi toi^oYiitttre* 
Cotiootteae tf«x*9 <letitj n^u^ UioA in tHo laoinliigo axi€ 
•vonlflflo* THo ofitxiM poxmi^ too i t oo/t voro paPoaowoA in 
ooXlootioa viftlft ana t^oiv IMito of oaoxseiieo* iioflt ploott 
14 
«i^1^ talJt^ o^ t^0 sseiii aift« vaa i^t la oa^ S to a^d portion 
oi»r o ovai' ^i^a liif^t mm»ss«# SM© tM^idtue eoalsl® t*i« 
paaai^ts© to ®o»Q to ^ # ^^ty tali* a« a «mfoiis» to liif'.t* 
A3X ^ o pai?aiitO0 1lii>@ ai9JWW!iM#(l uewsi p^Bovrv^ 
^ 0 m^oiltjr of pfysaslto® waro pmBW9m& in fOl"> 
«le©%ol# Ao tho O020ttr ix^nltsr faflos M^ssy tn alooiheit 
t»tei^os?o aeiBO «j|^ ©ii!«» w®i« Cfir«2 issooatta to stis% t^^jp 
eolowr aud seulpta«o» ^ o s t u ^ of tH« vot ooUoet&omi 
vas {iHwiOro paroooSod by oloaving f^o pnxsnitoa with liaoto* 
plionil* Th&o px«v»4l to !» vox? uaoftol in t^Am ^otedlod 
8^ <l3r of tho ortomai foatuvoa of tho paamidtoo* i*otw»» 
istmt oiidtft ¥mv9 ftioo isR^i tioth «• ii*ioio saotmts 9»A 
astiftto of iraziouo flirts of tho pAmoltos* 3h« aotwa 
psvooM of agNjr<Sffttioi& ««o adoptoa atia oiotixlziie viis aono 
in • !«•• oi it lwro«o finoiiy c»ttim»g in CiosAda t«d«an» 
15 
fhtt 8 l i ^ WHO t^«ii p«t in tf^ « ^^ ^MTsootftt tor dxyin^* 
S^ stnriaga of Isijpoisftaiit iitxiHituz«6 v«vft sm<l« nitti tl!« 
%«lp of €ei»QXft luoidla* itasuyoBtnto of v^to iuMOtfi »« 
voli a£» ^ffe£«at j^vto VQ3?O m<l8 tdt^ t ^ h9lp of an oeolav 
edofeiiiistar* &Xt t*m &mmx&sm,tB %^o boao^  ^^ae in im* 
IG 
i!«ii«&ttl«8 «plo«lly tvitacfitQt Goe%a eell of MM 
•• styli or purataxvltoii or hoih presontt enn^ttloe 
17 
^\mm%i ms&mMmi eleo^r* £S0aw 3^Ljr t4(^iit%t»» 
ooEBtUsae t«i<%atat0 witfi tliTzsa elwam t©9t!ii iJttt 
nm^ vith tv& &^^^ tmth. ozi6 a tvmentiom f ocslo 
011^ t30^ t ^mafalls? tjeiCiKEtat® ^s^attoatlir %AtH 
tm o^ '^ aarp toot!? oaa n tfiiaeatlasii ^ccaia fe3?pep^ 
18 
S«y to ©«a»fa of JlWIflttWlnfilHii '^^mt ot^aiea ^ tim i?*o» 
» Fianiolo Bmm mgmn^&t omii s jeiaMIt 8tlg£»i 
lErom d!)ort ana mmoX to esr^iml p^eia in loagrthf 
pmim^n m^w^l^ %»omd iiith misroii i&dilo i i ^ 
iom tmth t0KE!^ vith aatoxior isBxglii oonoiiett* 
posftssiov oii^iiii xotmi^ ^ at api^t iat^^Ol Io%oo 
of oli^il^ tof@ttii eligfitty 41a34ito4i oulti^nitftl 
ftato tmifoyeajr la?oa6 idfi^'itx^ tda« ^A»loii^tii«» 
ainol gvooYOf Imolio oa GiUoo of aotol^ . of pootoxior 
CHUiSA fo3Lloit«d liQr latofttUy dif<oet«a fiOgoot 
ftpima M3S of tfm eifttoxs^ 3»atto of ovii^^tov iddo 
2* AatoiittiMi oo^plototjT flsttonod and ospiiaaoit 
• ifttotBttoo iioltlMNr flottonoa nor oxpfiiidoit fkon'lo* 
w%t^mt itMioii:r wnMall^ mxg^m «fit^ fMo«»*«.«***«««4 
19 
3« B9^ wmi. »itaUi«l esx^liial ^t^ ttseaUr sot 
tiomw t^m &Umm3L ^NAm twtii tofgnsi idth «iiit«B» 
tew iim@iSb V* s^ s^ ^Sf msste^ riUitX' i!ss2i!lJi %iit9i a 
tei^ gim 8tiMxlaiipa!i»t el^ngatedi imlisiailtal. plats 
fosrtexior cnzsiiii notolioa ia t!!9 isl^a^t £&a loag;!* 
ti2€iii&3L gyoeve eoi^lotei antoxotmlexfll ^^^nawi 
pros^&tt emtdx^ l0t®® of ovipes&toiP vitli n @iteax^ 
ginsX xi%o aSloiig titarao fouxfho tmgltk of K^»Piadl 
@tigi!ml foim tontti tdSEi?B idtli antoxioi" saz^ilii 
eonosvot pootoxtor mm$Mi. vit^ a oli#it pxof«tt» 
«io» in fho sAddlOf latoxtat lotxie of ^l^ttli 
tefum irovjr i^ i^ Ptt a&toy&oip la f^isisi of oii%®«BltaX 
pjjkto ooM lileo in t ^ fd^dlo emd o^moetoA idt^ 
toatmi attoli isor a imifttoitooi gvoofvoi mtw* 
9latoo of ovi90«tttv nanoif at isooot mtMeOXf 
lAatwItig pootofiof&y ^ t ^ a ittiiBiiiai ia f loot i^ 
aloni iNMoi thiva foUoifo^ Hgr a otitaaneiaai 
i i4et aioag MAi iMvd ^ doxMO. imnrrniilmirtnn ^^ i^^ ios 
4« SotttUB or aoBtoUiiii or botli idtti olnotor of 
tliioii otiiao wp iMNBiXoa*««#*«**»«»«****»#««*»«»«»**»*«*»*$ 
o n G 
$• C^mtftilsii vith a eliuittfr of o#%«l ovi^eidtoiP 
fi9!«citijr mamw^itU f oxtviiisii iimti«iit«dt msKi* 
lua ir«in t^»S3r IfNOfff pea^BBfiiiial aa^ SMIPSRI v«i«i 
VKV^  @!!Grl| twEitli ttxipe tfith ^tQXiAj? issrglz^  V 
SMiot ?va irtsHKOstt r9tf i&m and iiafX9ir*«»«««***#*«***.* 
•l«v«t«« vofttofioxlyt oo1t4Hr)^ t98 of oidLpos& y^ 
trtUt ft f oli^oll i i%o ftlong tifo 1^ d4Nlo ijmgVh of 
donMil, floiila* fliKtoiior nsnela of @tt%isiital, plsto 
oono oiiopoA ia fho idaAlo ptmtmei^r mam^ ^ t l i 
• Aoop aotofi in fho n&^ilot olfioo of neteh tfltli 
imolN^ ii.«lo«(ii^dia(til sfoovo eo%IotOt ooantoV 
wJBftt 0000 H & l ^ aO«Oft««i««**««*«***««««««#««« 
i« fompolteil ftttumio ooqpi.oto or tavtloSly 4tovo* 
2i 
t» 9a»^oi4ftl fiunpsira iiiooip&«t«t viApo^t^v emmmilm^t 
*WitiMrlfttyl»« i»yy 
with $»!t9jei»T fmx0M pm&mm^ efmiimULy in tfm 
isid^a«l ottttv flat«8 of «rvipo£ t^er vllilt tfiioic#» 
m& aovssi mrnxmiX iBneo^oa»»»«|!iti|»nflmifttWi ioxoot 
m ^m&iH9B lH^Nslsto oif fcdtH oa« tooth oad « two* 
eotloiif Biiz^ i^iiaai ••In fumotatet 90stB»«ila«l irola 
V0X7 «t#rlf ttat«iiiiA:i ooolEotft oltnato^ ftt n^oiit 
22 
Xmi&nt than i%m% tm tmXeiM mgmm^f^ tuUfi^ 
• •11 
m Wmxeixua. irolA not pimetltesmi eUKh^jr OIP ^C»» 
11* lia2d.Ua3qr pAiti 5 ^ 4 oetiisea^a} laMfti j ^ f i 5 
<i«£!»s9tstedt oeutQs vitli tx&Bt9& of pam^iiiSiii atitii* 
£«i8l Mtwi «03^ ft ^m9tli3i@ ^it^ falat coaoO. iOitisittsl 
ime^ mi isl4»& ef eoatml n&toh of pesttxiar nixsiii 
of 6i2laiE(Bii^ il plato tdthout tutexull^ 6i«ttettt6 
fiSgsfkt fitter plates of ovipo^tov tiitli c^ amw 
isuteiaeri^ iiftl x i^o olcmg %iasfil ti«o t!dr% of £ox«» 
QcmtssB ontlarai HM ooaent idtlioitt ooxal isa1e»ti 
kmh0 mi fliato of eora^ tfml notofi of pootovioif m»» 
gin of fliil««i!idta3. plftto %i±th icitoinsl]^ ^voetod 
xiicool B^lor povtioa of »l« lamtHiuMml aroft of 
onlhNP pXotoo of oviposltov iBVMi%ll|r 1Midii0ii^«««»D#***« 
IS* fodlooi ooliotiia}. or l^ oncor fliaii flfe« funtoX* 
23 
*IS 
faii i^« eiei^ eHsat tut s^t%m t^^m tptXmnm tuo 
14* Fors tdagrn l!9»ill2^« *15 
h^f^Wm ^m^% mn^ @ l i i ^ ] ^ ^fslat04l f ^ m e ^ 
wlt^ mmi «*lt@ eagi^otai ©<»i^ m3» uetoti ©f p©©^ 
alimt ^^isni tH3*i f0l2jOiffti 1^ @aliis»xsliiia xl^go 
%% load «ith Mg i^ uMstik 9U txoma mA tavmA fm&>m 
ee«I2iMil mtmmem inmutminm>f ITaeiel «i»!)siiit 
•nlwpiiltst plat* ef alM>»t ttnlfom vi4t>^t vlllt 
•Atttfiov aanBtn eoaoacvo em oitNMP id«9» 90«t««ioy 
MURgln «eatv«i v&ttt a id<!« aotel^ in 1 ^ Bi««I«f 
24 
tmW\ fol.loii«i Ixgr a tail* of aelexo^e ismtm^ e i ^ 
longitii^ Btaid; gmwo sjetoiiattd thvw^ out Vm Xmg^ 
of pliitti oittor i ^ t o of ovipOBiteip 0I12I1 i^«p«$ 
tastmMm op^ 02te Mi£ img^ of 9la.t9«#»*»««»*»»»«««» 
1mm? Im&t of o^ foot oal^ii£t'a plato nit^ a i»^im 
lotsof pofstsrtoy p^ iX5K*i etth a aotoh ia "Pm si^ctlot 
13&6O0 of m^l^ vith xiiioot oiitoir plstoo oa»' mXp^ 
&t^9 memm at ti»@«» vos^ iiifio m.@ts].%F ^ t ^ i»i 
oMituo £^^^ Q1C»%; ^ ir^l SH^EI^ l»!»e^ @ii)@ mhx^ 
•SI 
17* «^»1» a^ortftx' t^m fmaolo##*#«**»»««# •19 
« i^olt |oiiisoi« t^ia fbaiolot foiv ¥%m& iafkuseatofi vlf*t 
fivo oootmotlag f^ 3nB3iao mf9m vXth v « ^ Also&l 
8otiMlovl!)08itoy oo£iooniolU««**««»***SfttateilA toamtov 
Id* UMi i<aflo«o»3r»%ieitliit« i^ifh oofurso ^naetatloiio «a 
ftontovorttx* fneo nua e^ o^oisat OOSOINW oi^ ort luaA 
? r,: 
gsalfid plat9 ef a l i » ^ laantoxm iddth vith unmask" 
iop t»ieigla ^Q i^;sr mmmm on a i t ^ c « l ^ of tmfiaLm 
l>&Blt&if nilili tn olHiqiid t%.^m ^ym& ^ tmiil mriEiii* 
ol^ai^ltl^ ^nokea^d nt @ d^st first irol.'VifttVB esisi* 
* IfnaS «ttp>ae*xfttlfmlat# ^t l i 88tif@>o»@ fHxnetatloQe 
th&t dioa^ f^^ ttif or alj^st ^m^^mt m^ torn € ^ 
eliMicai iiez«t9e» simUcw* tltmTt%$ masSMMmUm a%Qv«l 
Umiem not «MI^ nontiKf ftbdoaiii net m BBISII «lii»g»» 
««lll flBlittnit*! 9tft«« pxvdyioei eoalttitlly in UMI 
•i«iai«« imil* iai»lMit tttt «ii«i lit ««n^niJi aoti^ of 
p^9(%miAm* Mursla fiiUiwiMi Igr H^CMI «Bt«r pint** 
• f OfVifMl'lMP MitM^^ly taPMid Witlt a^Mi llftlf 
• • • » • # • • # • • • • # • • • • • • # • • • • • • • # • • • • • 
PG 
IOV01P sin c^ 0^1 ocalM ixi olsusifid em^lei tziait^et 
ftmlelA 3«g!soat0 iixct^aSIy id^a detai l mmXn^ 
^mt&tlm mm^ *^t!i «i mteli ta t%© niddiot lAfi* 
^Sth c^ plat0| imt«» ]^M^ of o^ |K*i3dtoi? ^ imi-
fofts ¥iStht i9sml mfsis^ €oxui^oi tl!iffd iraiimlfiMi 
» ^tea»a^ &ii8«7t«a vw^ oHono to fiVoX mrg&nt oo^l i 
m i908i^l«8 txiaiigtttt fluii<^« e«pM»it» ¥li«9 than 
lODgl Oixslfia}. ir«ixi ir««sr sitorti imiipmltal plato 
luraad v&th pootasdor mxislk& conveKt ao^lioA in tho 
idMl«t d a losiHtadiniiS ffiwovt aseondti^ i^to ono* 
tuOLf of tho i^ tfttot ootor i^ Xftte of ov&pooitoy of 
WBnUi^xm wiath nit?! eoispleto tld<^«iii^ 0«wmX rnxgULui 
l^ sao'ldtAt iiiil«aiiftl @otic«ta iiitH t^^v ttppsv imrtae* 
pefdi^if tmOBsm ®t teasst s»atoai2r wii«Btag: ^ c a l l y t 
roaaii^ slimg; t^xwi feiiTl^. iaogt!! of d&«^l msfgiai 
« l^ rema gxmdimll^ r near f^ee* £7tmt09«rt«3c Viiti{ml«itot 
ipavisdly pimetatai ootaimal Qoe^ @t@ irei*^ olos® to 
faoiAl, »jrglat {nitaiioao iritit ftiit&olo oaipint a l l 
oloni^toaf elo^ o^i?t«r t^im fualolto* ontor flatoa 
of ovi]^Aitoy iroi7 vidio @;i^9isXk$^ apm txutieatodt 
aeraia mxs&iud inf loetlon sxteiiiaiag %o t^ JrcHl»f onrth 
:i«iigtiit ovl|Mia&tov oxiglzuitiag noav eitfClo of 
28 
Omio SptflrtOlftafiat Oeap«r9* 1937 
Caenotsn^ • Sftt^ytoiffirwi fiaitttilmtliii wtsj^m^ I937> 
1937 mssxixmimm » 
1939 jBlhiaigrfiryaii » 
1931 iMsasjBjtmm * 
1931 Si^msiaSJsmxMP 
1971 ai>t*TglnT>^ y?iMt » 
(^ i^ Q2^» Hill-JBfiib ilia* M* 43t 47* 
<^ Bpes^ t SBSieMSb* Msm SS^ 21»ei*3* 
iai» It®. 
J2I 17i« 
Axmoolcd 1^  XnalQ t^ Jte* ita.* iOC* 
1937 vifti Mttaimtxmm QmmlnntM eet^^sm m i te t'^Q opmim. 
SoSbXitiBltXWA Go8^ c»« IIQXOZI^ to a eztrnp of oo&Ql.<!l»i£ihfiMtl23g 
iconom* ^i» aistlQguiltfili^ €Namot<»rs oi* tho f^ oacs «« 
lllsflftntoa iQT Oeqp«r» C1937) arot **Aiito£mao iniiosrtod noor 
1^ 0 a&Mlo ot tooo ifOiU. alkotra tfio Ixi^X oenlnv Unot fteHelo 
Jeliits loiitft olA^ iltortt ao^e VHon la v«pe»« oxtaoMag 
iipiMivaa iNiroiid 1jh« >wEl»oi£lal piano ot tha ^aadt nexolM 
flaapljf sioaired vlliH a la^ eiilaal "^ aad la deiwa aapaet 
pvaaaoftiae a irim of Hio ooAlaa pvoaioaooo %otiro«a tha 
aoiolioa** tatoTt In io^o yi4r^«««ifh^fi •*«M«iii%iwit^  Haveat 
29 
vao tm^aferod by liis to Batl^ rtOTttgrai ^^  SBlfirtllilinai 
1« i7^dt ilovmsX ^ma§ ^ th Hoa^ t ^ireal. vtrntt mgBi&c^1^im$ 
and €^<^2^ imt^ mtsa in ^ Q o:@3itIjr ctsw&s titthout al^ zupt 
mldai9« "^e anxvowt M^lir ae^an indiiistiitioasf xoaoso* 
»slmd :ar@a ta^ tuQon tho reticalatd %dth oiitlfercms 
GaK»1ie& ptainljr ^millet ptiissftatioiis Hiat ^ms^oax* 
ztsgoao^rotiettlato with oz" oliixxst i^ioapi^ tnv on the 
eoare® pmcs^tjtoiiit on face a ^ dhmakQ^ 
2* Weadt fse^ tfi^ a irimrt aguaily F<i%d» i^mistai Timi as vite as 
sU^tljr ifi^br t^i^ ^i|^» hi^« antsBnal ssc^sts INOSIT 
antsROQl ssoksts ttsoaia^ tlis Isvsi of baaaX ooulsr 
vs i l ftl^vs tlis Xvrsi ot lias* 
tHo l)«otiI ooalasp :tliMi* 
30 
5* Scts»l»eo fltiorl ^m^$ ^m 
i « ^ ana 99p«^^^ ^ 
W»m^ &meXo pisti l mt 
snifi %mm» than ^^€« i* 
ffiojmse not m <scH»r«ai as in 
mm h9$m peep»mA te f itfsilitato tH« o^tisislio^ ef thin' 
iailf(»»i «d<l19t «ifN ft iNftUeii iiotit) i a tho lidaOlis of 
utttMnor MtfKiat nmSm^ ^y ooMLolx«ttl«r ii%ooi ^«tMrloir 
nuiEiii oonviK iiilih l» wvlMit (ii> siil«tiit^a plato of 
iilMdt tmll^iK wi(N»i nitK M o^arioip nnvltt iNM S^y o»ii«iV» 
oa «ifh«p lido of flio »»ili0k ftioovot pootMior mxslii n 
UtUo wRTjr trifli « flNillow notOli Im l^o aftd4(|% ( l i t ) 9m^ 
tmm* wi^ ttntoiior nuntfUi dooi»ljr oeaoMfOt 90«t«iiov 
Mi«lA if&tli « |>iofi««lott la iiiio nl443Uit <!«) lAtorai lofeoo 
", 
pltitfts of <mi)0idlt»i» vtHh na olOifBui fi%« ali^i^ Mrma^ 
tm tm^m9 hm 1mm tmlmA to m^mm^ns^tm ^& mu a^* 
«> niiff«tSiii9 ^sti or with mB» loftnta i^a« ir«ll«ir 09 
t« WMA lii4ll|io»1ilu« lifitli irinaiMMOtid z<»fl«ie«imt»» 
Hftfifcf Hit «i«M fmd i^ «^z 8ol4iii cftiBi#it ptmm 
irtdtlftoiviiiit AliiMWii IQyii« ifitii tlio •&«•» of 1li« INMH]. 
'^9 
M9^$ p%m3m Mm^t ^%&imm mi$U$ Wmmk ms(MM^§ 
«» Bai^ trine ififBm^t^a in tt& oia^iio* ^^oniim iatcm* 
mptaS l}#tifia l@r @«ir#ml mm& et cHiiesI iMta^ d* idS^ 
of £xt^ 3a litttfi«Ha #f«s oH^tljT taoso l^ .a^ 0110 £QIIX1^ 
S* f^ Cdd ill doraail ^«t# s^ut Hhmm t i iwi i^ iiidt «i 
« tmM in a»yaiii irivw aofw tHaii twiot «« iiia* IMI 
lme§ fwm%m9ttmt ioQg«r Hian wi^ itt ox* «o iii^t oft 
o n 
$9 i^B^mmA fiOUtIb tammm$ ^etnJl «ti« or two f^micilo 
i»^ HJUniinffiWtri Oe^ i^ oaro 
t« l^ nDs^ lamikObetWeen aatiKSsa:! mfk0fi» os7a f^^ eao* 
th i r i of tdatlk o^ fxoao li9%mm ^Of fomfm idth a 
'l^ ra^ sKivorso 0U»^(0i ^m& mk 1^ 0 b f^ml. o&o»t^f^ 
K^ ioii tidfiio Hio «idt% of fmm feotuoon «9<iOf f^ aoxei 
tdtiieiit ^mom^mm jroHoMiiii liotMit «MMQ>O tie^t 
tOMMttf podloott Xot four HnHoio oopHnto oiid Itolf 
of HHo 5111 oteotnt and olsH ^asSn Wmm§ «o«l of llio 
OillNMBMOO I ^ J i t O * * • « • « • • • • • • # • • « # • # • • • • • • « « . • * • • • « • • • # • * • 
@« SoloooaAV OBtayo iSltaftiiielt Zgt fbnlolo oopwttt 
tlntoo fto Ions 00 ultfOf aMit 9v4 UmlOlo oipMOt 
OttlNra»olt I M dloHnotty loocor thon fMit fHi ]oii«ov 
than ttlxtfet i^lgoa^ vodn ^@tliiotly i«ft» t^ axi ^Am 
Htm tmeX^ of ^ t f l sexslmi Tutu*** 
IBI»«tilai:> i$c^ ui?!» not m.iMnfS^§ Sot HxsaicOto ocipsaat 
Sir 'Ut»o an lo% ad viddt tsxHeH^ mmms^ 39d m& 
4t?st %'^ esfi 15^ of Q t^Miaeal tm^^§ s^sa^ veia 
C1»f4 t 0#TD» rotlc»Xst» iicBli^ a^?9 ^tth M^ gBuata on 
i ^ t iMilar w^m^ rm^n h^^mm mitmmil m<^ss^ m& 
omX «ii8la i^ punMOy flttostt oo^iyot ma0M &mt9§ itiatH 
of tmam tNitweva «ywi l«fis tii»aii oao itilv^ li«fiS »ii l l i i 4 
1mm i^ovic ustaAt ffmat«iv«rl«ai SAHMSMT ^ »ix» vi4m C0*4$ t 0*9^ 
(Tiff* JO i «««Ui f«At «anniiiffoA in olititM aiigl«4 tyiisen^^t 
iMioftt oe^UAft «WBov«^  fiNMi ^pt by oiMMifilf i ts ^aia«t«r 
aiUI tmm oodpitia auisin •t»»t ^ i ts ^«wt«yt 07«s fvat 
tamm flite irarlieal tt» wmesAy m§ eiU^itljr eemm$mt aaA 
p 
BUM t 
ng* % • II* SfflihrtfiiiTiryiMi gmTtaiiilaft &p»n^ ^ 










eiq^Afttted W ft l ! i# nmnmt xl%tit m.$^mis» htt^mm mtmma. 
dOftlBi^ lCat9ii»«t &IH3iS»t8 ^ ^ li^ MlP bs^X JifiXH&^ ^ V»ii 
tm M@eo cMi M£!^  a@ idiStt p^pimtoS liy Xdsi» than tuiee the 
atipMit«7 6l^  a 30^it» ^s tm;^ tig!lii^ 9a mxtomsa i9t^@t m& 
<^ ro» mi^ t^a^ %9 M^^^tmim tm^m^^sA t»& e^^ssiiai @c}i!ic9t«i 
mlftT sptie@ 8to3ftt IiMm f^ nzt W9 triitit ligiililM&a tadd«stat9 
Q^rHMeiisat alient ^ « ^mm %sms^ l^an idd^ C0«5$ • 0«i6) t 
i»9ilo«tt #t0i^« tmm» ^m v i ^ C6«09 i 0*0^ i £^ai^« 
iMigMiits lAiigiiif i^em td^f £Urat otpwttt tm!^99tf ISbxm axiS 
• ^ I f tiJMNi im long «» vilto (0«atl i 0«0l$» dt«ma« thix^ 
una ftodurUt ftnitfl* MPMPSt tidiNi iMEitMP th«tt idl(j«f liflH 
Mid aiith onm att4 a tiadf tlami longwr ^i«ii w i ^ aUth 
UttiA vt^mt ihm Hftht olii^ fhy«o mmmtoA a»ont two ana 
• iwif tiwMi loflfMP #kjixi tiiaki tOmnst as loag aa pvaeadlac 
two fkuUdla socnoBta ooriMmadt t»t ^sftlaoll^r loni^ Kr l^ iaa 
3^ o 
tfia ^dlfilo of 02itoxlor aa2!io:liit ja^KsoS % fi^(g#»i p&@li^ <»if 
fii^ii? ^.aB Iss® CC»^ i 0 » ^ t axilla© te^s^l^ co3.ti£S5j©uii 
mero^lsr isc^aoai ©atssotcn HKi^KBowt Is^ a^  lik«i picoi^ ^Mim 
yti0M$ mw^ioil c^H teia^l sestsof^tel iroto Susii y i# i 19 
rn^rn mi^$M^ v«in ^ox^ Cfl|^ « ?) C0*03^t 0&9 haH of 
^9 po^im^^jml v^ysi (0*Ofi) t $(tism^ W&IM tMoe* tidoo oa 
Ism as poatis&xifiiifii VQlii C0«1i t 6«o6} t e^«aatBin i^rosd* 
flROIjr ti»v4it«»i %isr 5 vevQ of mi%em% vim %3Uidft aisttui of 
iq>Mii2]Mi vii^ vmMwm •dsUtovo of te«nia» «stisll# ^ i la 
ootMt Mxs&nftl. tKiAtm •«igr #««it» 
«4«^ "«»Vf •« ff^nttUiiot «lae8t 19ti*oo tiaos a» long no niaot 
iMisttlAia f i ta i^ votgr #)ovt« 
iftr* ^*** «* C%o«s«t «»ff!iiiit«r oxei^t #10 afilo^ tipt ftixic 
iHpsiRif 9WKt Of #i« l i i ; 4r«A3ofii(#}t mwm idtt*^  m olit«t«r of 
39 
^utm fiB «m dHoltl. hfM$ tmmm. mm^gmm^ tss^m^ wim cif 
mMm ^^ la&x tmB$ stent nefao a^d a l i ^ eexvui i^ir* 
tt@ fillm^ifil mum ^tH ^ i»slKir Qt tjmg m^m $^m ^ ^ 
s^eg^ iMUglai tmom emex^^noQi ^Msl, i^ ia* ^atlaeHjr 
WAm iii#t^l^ tM^aei^^ %t ^ms. § v&^ 0f ISi@ tag 
• • lliilc iKf^ fMHf ftrlieiiitat## d^i@«l|' sQ^ovt imm»§ 
mmiiKl ooiNBidL plJi'tm fxmy iril#ii9»#i lo- tA i^ mldMNi ol^ 
Cfiff* W^ mxm SJUMI and 0Ma«ifl«4 ^m ^fm mt^lmx notiffi 
40 
pBtdb. tm aai^ . ^ ^ t Gutmf pijatne of ovipeadtor tdl^ m 
oWX<m& i i ^ ^ ^u^^ 6m?miX n^smioh ohixm^ trmmt^^ nt 
t.-4th 00o^« iralirl3r©2^ 5 onpes&top oj^u^l^tiiiij siena? tmm 
of al»(3&i^ ^ eM f^".^ ,^  essidrtsS* 
D- It 
4iitf«vo 1«»B It £tt the fot3i>ifi£i6 fSiiimar* 
2 i i i (ne« IS) •• ^dfti niaov t»^ aii vsm Co*9 * o«^ in 
t i^i of ^i» oc»ntsiteti<mii to mx ismmXn^m of ChaXoi^ Soiaoa* 
^UM It 
ia* ^«{idt Smt&X iri«irt 
13# **«»«# ao«aal i d w t 
14* macH^lti 
t7A. k^ er© viag i^isrt 
11X^'« Wing v#£)ai^ oaf 
19^ .^ mi^ mia (4 
42 
4? o 
fnmtfil «^p»«tt pmsdmmm e^tirMQ mt^tmmtX mfkti^B a U ^ t l y 
c^sMnail C^Li^ * IS) • 
iii^« £ivit l)Piiiii^ « ^ipi@at thvie® n® l^e^ an ^^®i aaecma 
@3ia tliiril £tmlGl« mmiB«^& eKitbe^ EOidt t^ira aintliiatl^ 
«li«Bia v«lii 0*01^ ^©tliietljr tttoo # 1 ^ tnim ^^msxsS^Bml 
it wmtu of iHeiQol, 8@t»«t i^iig Mm^ ft i^ tl% esiiU iMt« osta** 
•• i^ittil xift of aid titilao Ctig* 1i^  aii^ ^ tvuMl 
MMPMito V4 «dtti 10* 10 ( ia B rmud* I1« 9 ^ 7 pm» 
44 
»Q9^QtMw«^$ fdm t^mm idtli $ Um »«ta» cm #^9ir xiii» 
^^ f i i f ^ »» f i l i a l v#ainilaft a ismnr l l^ X i ^ ^ flnrlfO^toiP 
2^W 
<m s^iis^ tfwm tmtW\ imS ibesal. cme fotirt^* atufd ^aiatoSf 
tifo mi€ e .^oHf Mess a® ttsm &^ ^<^i fniloi^ ®@ tms ae 
^mSemllsr ^kKiimt^Uig iai i«iclgi« id t^ leas iiaiim iitvKigtli 
tuo £^£siel* »«^@ii.t9 neeilAiitti ani c^ loo tf ior l^r l ^ i ^ f i r s t 
1«@3 SI3« 
mtnmarin tm» m msm i»*^ mm^^ eat* m^ 
m\n in 
S^ « He^i tmisil vtm% 
2t , %n«l» aesfgcil ^iowi 
u% Fi»t of ^ a g vfflatiSAi 
26* Fpjft o t ciiMia M i ^ 
4B 
47 
£aa^ C:.lc» ^>»«" Pisas msrs^t yi<!th bst^taa Gjm cloaxll^ 
©a© fKmr^ 0f l^asi «l€t%t l^pimtevi^®? t w ti?^® l&nmt t^ ?*a 
1 ^ ^ CiHe* £11^ 1 (E t^tsiie® b0^dcm oEtetmal aodctt @^ «3r» 
1.3^ ^^sa t%® ^staa©© l^itii^ia mi&0t»$ m3jsm f^tm #»ortw 
t^.m, 0 ^ n i ^ ^ f a»^lKl«® ^ t ! i ac!Bt« taafH C^ls* gfi^ j ftmrt^ 
fii^ :p!Ksat ©f Gssitau^E^ ^ 1 ^ { f tof t i^ t»!«s f i r s t ^ i ^otm^ 
f t f f r * iyr •*' XAfUMiittii i n ti^o sdL<!a].«» 1»II*QO tiwm9 e» long 
(0*05) # #io«t«r ahem poatn j^PiSlaal iroiift C0»04) § sfHcMOL ir«l» 
(0«1D altt»«t H u i M Hi* potft BQXiE&iiia. Twliil apMHliui 




aft<4>» ^ 9 , 








1050 Tt^ aip^ i^iittisvapttpfii 
1 ^ KtrtmBawafftaii* 
191© 
1910 
S<f»SO» 169» 198» 
IToff 1^1^ ^ff^fl* l^lfrt. f^pu ^]||t« 
v l^!Cl{|@t A«tf!t« HlQ^U fft^^'^* H i ^ ^ I lHK»f t 
dr(i&&§ iaii* HaJU MX^ Mm^ Ms^ 
mm0w Mm* «i»ut & %% 
^^Is^ flff^a^ i&» i^ttl* pP'fi*' |f*fi<^ npfi 
^t^tt&p§ Ml$i^ iddU WfM* .|lffi|* Ffflffftftr * 
£|C53Qi)t 3U 
^C9»t)« 309# 
^i^e^ikiA^ii His* JGilio* llBlau JC9)t 
lEtrKi 4hMM^ .^ '^ '^ ^nffhnft JSP 
137 » tm. 
J i l U u f ' p ^ ^ CiSfiill)* SttS^y yf^ <^ ^ ]f|^^^ 
to 1st Q Q^TAM^ of f^f^fMeiiy^ Qhom^fsieQ (1946) eta 
o^tnia ot>|Q«^eso to t»jt0 (s^m^w^ ^ith QU th© face 
mppmt^ to t^ qtsit® riKtuoiiciMo at ^@ o s ^ Mm Ma fs^oi** 
«»i»ii t& !S8]pe0t C 1§SD i 0 sKit <iiiitii t o i ^ I e mu Pi& ^mm& i@ 
tcaotisi finm mlim o i ^ # Fei» ^ ^ t @f l^ue^er ofii««f#« i t 
l«ii® %mii ^mA^i^ to la^iitfila t>».« /^usaar© ©f IlstwauosadSUI 
^of f^ Willi 3ShaunsiMk ^^^^m sm zt^tlLir ssw^ti^te^ i ^ 
fnit^iMmmm Vaiy ftewatly ^js^itui i i < 19T3d «Bffi^st«^ t»^at 
jgiiUHttSllUI Stt<i9 #uMMid ^  igiiii,tt«i»4^ f#!t3akof%0 1957 tm 
tm 91/aim^m ef jfhnfflflWtffim (m«9it^«««* Da^ to«i lino C197^ 
«iM»lii«« Hift tim sMumVl^ o of X» AadBSSIft (i)>ftiic«i| isa^ $» 
^tmie^aikmanrnkt^m W^X^^ f^mm^ ^O hn» 9lA0«<S £ * «i«le< <^«>MJ«tiii* * 
<si!fl(m0t«r9 ^m ^U^M0*^tm^ fey »lem Ct^5Dt in««t ^pifonsttm 
laedNimt^ Mr t^ oKcaS ^ '^ mxmm wS^Mkm vo^oiit &i) ^^l^t^aitat 
pistd f^fle;!!^!^ tee^d ^ t ^ ir#x7 i^io !^ a»loSigltt3^£Uied^ ipmcrvdi 
3a3ofefi en tAP^tet siid» &t «^« mtd^ £i>lli>t»i^ ^y lu t^nOl j 
div^ efst^ d v l^00 l t i l ) ^m&3L htitS of 09l9O€i^r eoEe«{ii<Nt 
^ cfeli:siitai irlattl in) ff^loal hnlf of oist^c^lat@u of 
tn^n* ^ mm ^«fl©s 1® ^^ ocsMmfl *:sa6 k«j to t*i© ^@el®« 
dttUt iMPowft or Iftftolct f^tf^ d <ici<i thositt vtm^oiit iriotoit 
•• Sfliittta anA ooot^Hma #«isrooao4i ^ind OOXMI iroUoif* 
i i l i l «i«Kf! Ana UNoxttx idfN % i1ioX«tt Miie«***»•«*•••*•• 
c:9 
2«r 11^ (11.111X7 iP^lpi ^ e<i6:sMiilNi^«**««>«*#»*»*****«*««**«**5 
«» lsacl.!lliiJ?3r i^kl.^ 3 iNEt@QMt3ct9^«*ii**«««*****««**»*»*f •••4 
^ i s t l i ^ l ^ lender #ma liia© aaQ ^3Wt^ «alty l^ mg^oQoS 
d i s t a l clnt^ efeo3Pt«r thaa praee^og thus® ^ jao i te 
tecsi^ fhot eHiilk fm long aa fitsiseodliig fHroo @oc i^mts 
ti1ii«« yhitli#t ymXUm idtti a »«vx«w i^fip on aeroal. 
mwtMm At %aa«X third Iwotnit aid t i l i iAl apvac m»9SL 
to ^MMdLtftvwuii itiAd oomo bfotm*********************** 
^ H ^ * 27 * ?7« f!i>fiffltt1fftfli flUatttiiltH @p»a» % 
54 
0 2 mm 
0 0 6 '"'" 
0 1 n>ni 
55 
vtmi (0«H t 0»S^ aeitlpttixQ i^ieula^ot (J!)&itQ^ ootos«t 
i?©i?sr finals^ pssmtBtm frmxUm&Hm, v«Mpy oti^tl^' loagar 
o2r«@ Misf^ f epfiTQiSl^  Q3t«^ attt mi^mmm inasstea atwv« Hie 
tfrn^r tm&l of ofosj^  Sietaaisd Histirv^ iiat«mifil. mctfeata 
0iil)OOKi2a2> @t:tii3f9 aiefti^itt laaiar a i^ie« <0«t1> @a long as 
tvasistrorso ^ais^tdi? ef e ^ C0«11) I issisiaibiss txi^dntata 
(Fie* 2S(>I msftXUae^ ( l ^ * £^ a^ S IsiUal pmlpi «aeli t ^ 
l>yoim« first fuiiiei« »«K»a»t tmm^0^^ xvst of the ftiQioi« 
mpwmt» and olttb 9«lloiiiit»l 0<^^ alsKmt thmM tiiasa longer 
than wite (0*11 I 0*04} t 9«^esi a i i i^t l / ioDff«]f l^ em wi<S« 
(0*044 » 0*04) f diatifietir ^(^i^w ihmi f lmt fttaiex* 
Mpmitt tmA^lm mtmmtw f»7 ioaitiNr l^ nis ^6m§ of ainiflt 
«aiis»t» i«n«1iht eHuh iengf E steamtsftf alxmt tiifio* as 
iQOff M via* imd #iort«r thuti pveiMaizts two ftaaioXo ••gBciat* 
oonlKliitd* 
f5G 
irtt^ F^tidOiito 3otilptaiiP<if aiitof£ii7 mxgl» mam»9 idth « 
s«tle»Iato i£%oi£t ^y^o tgm@ wl&mf ^.m Ixmg (0«4I i 0*14) t 
01^  08»:^  asslll&t setttellnB ipsrlimMt® dlii^I^r ^&^ ^tnn 
%mm CO.51 • 0»tS^f iDUgfiiff t^m. mmtim^ rg^«i t»iifi8i a pjiir 
of QVd^ tf n!« ,^ Qflra^aa? ma la«g0i? ©oitfid pi^cssSei ^ a 
mmttwp p^itt ^ « i m3^ !pirl<ir nmn^^i i«ia^tiam m;emm9 t^sui 
ti&^ %i^ %smmm?&i» stf iae sitia mmlt mi^m o i ^ iilxsja^  
i a ^ d @&dtlttt @spi30 t^l ol^lea Gt pmpii&&mm iiit»i a far 
0ls&<t9f &&mp>tii^^mivm long im^ l a m s ^ voim^M at iip«ait 
coKtafiStiSi; m«^ iMsiroai 1^9 I w e i of pxo^oieMesi* 
f i f f IftiWr (^IS* 9 ^ *« l!jr)s3Liaiftt tide« as Imig «i« wi0m§ 
oo«t«ii i s^ l licoetdt cKtIimisiOftt v«lt% IJDS^ fell^ to liiii; mt%^m 
e^psmai v«la CO«03i) Cfi@* 95) ftM»rl«r fhaa pe«t!»ii^s$Ail 
f «iii (0#04) I e^nmsH ir«iii (0«0S> mm i^tm im« eoid a hmtt 
Htm» ItfQglh of mtsliiiki ir«&til oj^oeiiliia mesftUj Wvimnid 
li^ tm fVHfS o f 4 11041 9 OO^TM iMI«lt«l l ) R « a t l l a Q f f l # 
eatfomajT mvtoM ifl1?% nboBt fH$ ootfitt nafsinftt frlii«* islHoyl 
ana QpAOoA Igr it ^nflaiieo «p«il to ont^thiva X«ngtl% of « 
ffiaso* 
f»lii>'o dNorti olEJost mm touvVb. isias wt^ tSst frlsg© ^S«JI^ 
gfiyt^  ifygf^  ^m C s^r.o» ^ea)«a <3sc«sr?t lB3®t tltdoa oso^t l«i^ 
ftangltt maem^ «®M©6 at -sposi latwal. l©!^ © of >^i^ .1te 
t«B»» »ii((^tJy m^ate^t mi%c®itiia pl^t© tiai&jBal^ fei^na 
%il«H n fUfsttact g»»0v@» kaol)a ®is a l ^ jr alio ©f t?*o aotcfr 
mifotAter vdf** ^awti t*<o t*dfs% of mvmX m«Kta 1^1islt«i^ at 
ftti&Oi^ ^^If iii^ff aiMit nfunmly xeonaoAt It rat vnltrifi»r 
tili^Qgetnir %dit^  fif^ictttiir taolMi l i t t t« ^mislttaKit* 3«Qoad 
r;s 
«ii].vif«m long rmd narztm of unlfoxR thioKaasst titled iratlvu* 
I#i« Gova^ljr joined ^t*! 39os»%€ imilvifcHTst cesid ^sipo^i 
1^ 08^ © t^am l^.fia tule® leagsr «*^ ?m ^ d ^ C0#11 » 0»0^ i 
p&mml %mm&^ ^sMi fjut wad t^sM two&^0 a tg^^ts #|ttal.i 
1915 Tmrthnimanii * atsvMtv&t M ^ - M ^ MmA^ 
50 
1910 ?ITTfM1fflWHIftPI » 
19S1 pynft^flnnffliimfi < 




!i9»»iEtt S B ^ 3 I A » Jaaii» 3jail» llsiifc» 
i s * 475* 
trmm /;sci3rU6©a* €5f» 
iSfl^ sn 9t Fsgasit £4I» laS* ^^t* 
r^»r»it» i4;<Ml* ^* 55§» 
'^^sste^t l^ 'tH-^  IKIB» i^ lftf^  .ji^.Y^ 
€ois^ «^r«» ilUJU JiadU Mm» M& 5^f» 
i lP 174« 
MbXIOS* t i 498* 
(dtaleiitiiiM) Jill 454* 
fwriiovtty m i l * ftff*fllP JK I» taNt 
Ji^(i>t isr. 
GO 
ilAB* I960* Ba« 11 i9$« 
1010 flTffttllllilfllTHII t " I^ggliiixlf Iff^il* Mfr» -lUliiill" 
1972 f iwif i t lnifm^^lf ftujrfttf Alan a M^ktuia* i U j u H a * 
Bilau £iilkL» i i m i i * Mimlt ^«>*- fa^t^ 
IMX* Itflll* (IttAl* a^ »>^  tiiii> T||«« 
61 
1^ 7? Frmfillmwwrim * 
IQtB ygftgJifl'^ f^^ faffiE^ iniiy • 
1910 
t®i o^DOsi^r m& tanmmtta fil>^i^i» HaHaat < I9i€> 
for 3p9<^8a idt^oiit a ftciittdiliisr %m^ of ast^ ^e* Arnioeisio 
ftud FvijiAlf»o {t^T7)# i^iiQ d9@0Xii«i^ a mm ^^^m of 
CMIiinnllfli wtstuDo^ hm^t tis^tl^ tndleiitflri tl!9 iio^d DS3P 
W«jfat «% «!• %it^ £n^ f»<4t<«fiiiH.«ap ^ t i ^ a t i i * 1» v|B«»t9 ^m 
v« ^«rtt tMMB <30i^^l<id to e^iAldor dwreitd <loaoyll)«d ff«n«rle 
wdd fititig«Ki«fie iilt«raatiT«i ^MamM 'Vf* n ^ a;p«(^ «6 prvmato 
an mmmskie^B wfMxmWm of c^ i^umcitovtt* I f v» ifi»P9 to 
foUiw ItsSlLmi ( f 9 ^ f 1910) unit Waj^t ot a l * (19TS*) t vo 
woiild volar Ut^Lar piopooo o aow gonoa for tho nm q^ooiool 
G2 
I t m&m iSM^ u m i»mt ^mmmMklmmmn ti^ ^@»& ana 
haps VQS^  %r®U. be Xof I; to ioolSiad q^o^eo tdth a tiatt of 
^ t ^ Qmtt9rE}<3 &msm& I»?i0fl0 £iot eEt3at0K«a ta a t^ft cm 
t^ .o @a&toX33m tSdi^Sts^iM ^m^^m) • osid fiisiiXSjr aim ppodoo 
%rit^ out (»>ar@e %i!i0tXi© thorn f^itfpyi l^[*ed^« lid ^ not 
x»t9 tho acutoHisr @a%atioii wo tm^ iafQlUbS.^ oon^rio mAtov^ 
f3hgm to l3@ mtoaamo ta FflfeailiUBlO Poarstoj? oaa SisaMrtilto 
191^ • is^ fSnfti^ y^ f &!t9r^n«i tc»o ^@oio& asTo ^ laioa to mi 
t 4 ^ t^e c»»jir8« mii^ ts Slair ^slotliMi oeiitt^rcidit laot tefteat 
oa t*ie eoatell»£f* 
1966 Ainoiips to fiytfiliftf^iyiifl Sii'vodtxl* fito pm&mt 
wxitor on p^iriato]. gs.tmn^ aooo »ot fool ^oi^tont to dooloro 
a^^ riit ot la* < i9W o^nonpi to 
mxvotstzi m& ooasoiite FimMliinmiHB Ailtfip 
f>*«*f^ ?»fff C o^yfttf Aliua & Aea«iiii2> as oooli* iiov« for 
jajltltialmlwi i^ aynt* iOam a^  A3«n#al. • 
G"" >f^j 
Qinoxlo #^a»9et0»i as en^soiitod tier AssxmsX (19^99 
i^im* 45* $^ » iSt ^>« i^ieao nsFo 1) ^seae^m i4t$t laatextey 
mugiii ooi»Nnet i l ) sci%g«Bital. plate (^68* 40t 6lt @D ^ t h 
Qmmff9 mt9Sior mrata a^ ^ ssitioTal sat^o3at3i%2. apQ^ummh 
P6©t«il0r Bsisglii ol^0^ 0tTalil)«i iRmaSad oa elfins vith m 
m^^ tmtfih in ^ e si^Qle* otOi^ pie Q&aioa da oit^ar &i&m of 
^ 0 xioteSt preo^att i i l ) mxtm pMtm of CFis« §0* i?) # ovi* 
pe@l^ »r namwif at Isaee t^^ f^iSoA at s^ eaca aoxml ^sxgSa 
^ii€^«Q^ tf) toath tsscuB lUtm* 97$ ^ t @€^  «lt^. tmt&Aov 
aaxgiii ? c^ apod* ponfioiloir rnn&a mm or loea eoneoeve* 
4«0f)sl^ odi in ^ ta i t QciS a ka? to t^mim pmp&m& ^^ Shafoo 
Atant aiciA Affaanml C19T9) is^ vmtwH to aooosoaato tho niw 
opoeios and now oonMoatioaa* 
ft iiftl^ i iMBiiihl liWMMiiia SIlYimterti lMimifl> 
1* SotttoXliUB idllioiit olttatov of Mitao*»**«««*«*«*«*«««*«*««)*t 
• SoBtoUxui wit^ t^ Loie olttstor of 8otao*««*»*«*»**«***»»*«*4 
£• 80190 ojrpoadodif tifo aatf a ^alf tlaoe aa long aa wldot 
lUaioio oofsaoata teaaavoxnot te4;r tezfc aotaUiOt 
G4 
cdStililQl. spar l4«as9r l^tm I j f isitarinsa****.****.********^ 
m Umt^o aiirrotft QOI?9 thmt, f lva tioto as lozig aa %il^t 
olnb ^ X ^ t l y iiiiif»rtar thim £^3iiiel«l l!^3iii^# ai^iPisita 
axd^t £tv@t el i i^t l jr niatv tl!sa X<m&;t b o ^ not 
% Club Zimisa]? ^r!m ii2xiie].o m.<l ^dtlesl oeaMiisfll tst 
ftmica® QO@::ietit <tlatine^2|r vl^aist thct£i 3.cmc!t tlm% 
t^reo ft ini^e sQC^ sasita tsvcwa ov poitly €«)# 4th aa€ $th 
* ^ t « l l^ idLtarcfEtii .^0(&&@Usr losses *^na following 
» 01.ttt> CIS limis n^ |)0Alo@l and f^mielo i^gEimts c^mM* 
nod* le t ftmiele adgaaoit g^ ut^ bratot l3t t«o itmiolie 
ei^panto ^xmra ov psirtl;^ gc»« 5^» 4% mk^ 6 ^ «mtoi 
4* iloqpo B0X9 or Jtoits o;^1lla<tzloai«»«««*»*«****»««»*«**»***«^ 
$• BialQlo usltoxsidU' colmvmiL sziigrt <^ »x^  hmm or 1>Xaoic«*«»€ 
on 
m fimiol* ^fH w ¥lfH memmt9 iBiimtk mud %Mt«««««««#««7 
€# Bo^ $»mKA^ mWitS^m mipa^lmT tm Imm fm imlt 
« B D ^ irlo1.et| ms&^mtiifi iilirez^ axllla» i^ Nmsyt 
@t!iiti3is ^ a pmt^^mm m^^Ho Gtmm$ ^&&ma iiitX«t 
nodi olti% longer lliiia Iteie l t i fo«o tmm^m snAlmrt 
•••••••••••••7 
9* Fol&ool A o^ttt «i« 2ott« em t&ltmiim ^^ f&sa^iilM ttoptwnto 
wi|i<fiWIHI CHIP <wm *^^ mp WMW ^P*fc ^ ^ P w " w w w w • W w W w ^ w ' P w w 
GG 
« F#^Ml ]jeiiE«r t»}i» fldHIoifiiis two fbnifit* giasaoata 
I f 
eoaldsft^ Bid # i i 3ipd fm^^ft a«^ Nii&t{> fltili«i!aaii 0Mh 
tts long iifi tmi^0 sM fialf of |»9^ciil oc^MiuNIt 
a«ao»d 9«gMat sOIi^tlar I«»g«K' than i d ^ t fhlvd «» 
long ftd «fl<lot 4 ^ n^^ Qtfottt saUMi^ tljr vt^nr t^sn immt 
• ftdlocl l#a« Hii^ tiM» tin»« lonc«v l^nn wi4»9 fiswl 
ftett«|« Mgnvai i l i i ^ l j r Iwkgwr fbna id4«i MipMsiit 
MS ^ntliiciil^ vii^m tNin S^ oHKl MtA t&Mai a^ nsr • • 
loaff Ml to«ait«r«i«t i^mt of nl4 t lH«^ nilS) « IJI « yov 
cr 
••••••##•4 
i i i <^ f x^ mlMeKW l)a^ i»«Q@i {^@»ii l mfki&%& gss^attr t h ^ 
tfQam t^a3% 1 ^ fssi msi imlt^^ &mmi^ ll#%t ^» i i i t 
l u i tm SiM^o ®«i@aaKilii ot^tdif olml^  i^ i#i f H' ^o t tg r 
•••••#•••«•••••••«#••«•»*•••••»««£# irt i i i i i i f l i f t CAIWWHD 
» ffi^'liiir^i'tQS liift® %iWBk i»iwm Wmm trnm^f tluM uttiOi 
f ii^ i^ UaiivGtfi^  lNi1iir«(»i ^toMisI M^E^ta olao0l «^Mi %» 
fNi iddHi 9f flfpi1«nr«ft«»ef iii»^%(l« tft^^Ks^t* i d% 
9«iiKl«d §0lmm tmi93i% mgmm^ m^m^t Uvt^ tmi 
•ixHi 0aalk ^mm, p«<ilo«l fllM«l »» t«iNi IMI foUmdlttff 
fHlNM ftnitil* MIPWII^ 0M9i&]l«d eaUtll Ifii3««lf mi^tl fiOi|^«t 
G"-»o 
aatidii fdHi novteir f%»iSe Inoim oodl^tal aoir^la L'<ifm a 
fidVBt fii0« fl^s^^ bs&a of ! tM^ f i rst aaa voBtmS. 
pof^en 0f @@ecHi l^ aatiedlo oognaat^  % ^ tootiat gte l^eidl 
p^sMmt 0iGvtm i^m Ptm totlmf$m two fiini<^ @ 
SiiA (^ ^^ Uu "M *» ^^BO^ ^mm$ l itest em Um m wllte in 
Imm Ihmn HUTM t&«M aoi««3^  th^ia vii^ C0#£8 i 0»Df 9^9 
f i m ivamll*! at the lava! af aa^aia aaaUif iMioaX oaaUna 
alwttt to i ta dIaMtar iwmi Pm oaali^ta]. Mi«liif <^aar ta 
999 1109 mlar opsaa a« Xaae iia t»iitMrai«a aiaiNitar et 999 
(0*2 t 0«8)i antoaoaa iaaortod vaiar olaaa to eial, aoiBlAf 
dlotaoaa tootoatot aataona]. ooekata tilaoat vitlh af fiaato* 
40* ioaaiMtti 
4 S E * mtomai 
45t Part o^  fos?© ^ i^^ 've«ia^oai 
48ii UElisQBai^l p l s ^ l 
49« flTDt ^Ol^lfQIPl 
70 
0 I "im 
7. 
ing» 41) « 
ima utcoaS fttatca© 08«^5 t^ lidHt tjwimt #i&»at fuesrtfj asa 
f^ .aB v i ^ C0*96 I ©tOi)} almdt its li»30 ad foISmeiiia t ! i2^ 
ftsiic^® @Qifpaa^ ti» ooi3idii«^ Ii333ie3.« mme0S!tB lei^kir tttim 
1tc»3^  elub l^vm 8«@eifa>t«it t ^ ttate liii^Qr thou iilli« 
ISumsy^  ««» CMfli»ffi^ 4Ssxk lofottn %$tt»i ldyai#ii fir«»m smfleetlosui 
m I9i« e»2»t^ l]Bsit o£ttexi«v msiilii of i^ ronoliiffi ( l lg« 491 v i l l i 
^th 16 e«fta«t eoi^a twle^ %l^Kr 1N»% long <0«44l t 0«iD t 
•l«(rcittd at i^«x t d ^ o l»is#i Qt tmm I^UM^ iHrla«« al«iit 12 
i n iiiieftii»r i»nmasfi»i i » tue simsi ®1jl#itt;r nitKr HNni^ t %gam 
C0»89 t 0«t4)i o»lfiaet»» mmmi§ ^am& Wm prnpitifimm 
hxm^ Cfostisr mpmM^ ea «I4IHII «ifiOi«it|^t!ttf!Riii vi#io«t 
79 
Iftftff *^ "«^ * <i^ @* 44) • • i^ «IS 4^^U)p«4t aZmist ^rm timm 
n& torn ^» ^ ^ ijaSiimmt9& on 0Voat(Hf i^ atflt monfft at 
the wiogs wem^i M,^%swtHy lunger ^ m podtRitiElB^ eM 
&UmB3L ^tmm oosftdUiod (0«OtSi) t sUga^H •am fmv ^mm 
ms^mXt^ Iwrdeirfii tigr ^ xevo «f emmo ms^m^ «ith #• !»• 3$ 4§ 
4 asiS 3 m%m in oautt sow roti^ f^ttlvotjrf ^&mCL WLm@^^ uith 
10 soittd3?^d ma^ttmt tmsmUmA ffinmo tihertf o ^ o ^ ^ m 
m^Btmm m,ml to o«S9 s ^ « laagfb of a iMMim* 
ffM^ f»^«^ ««. Wjfikliiioy a%oitt £lot^ tisms li^aeor l^\m iiilki* 
jsaioesslaiil fxiiiioo eitojrtf ^gsm& h^ a ^stmao «^ 52id to 
0 * ^ X tmeilSh of m ts^jom* 
yyywi J^Mta «* fioxk %se&m ^ ^ «^ltii(li o» txo^tontort a^mJL 
and laoaX oalto of foeevat i^oaJ. oni and %aial ^»i ^iv<a of 
t iHal «Bi iNiaPoal aaeMBtaft 
fflPlfffTiT ^**f • • Vfiiti#( with tMO Itok taomn iMm^ oa f««»«» 
«ad tiMaot tiMal OIMV (0«8) Aiatiaetiy Imgar tt^ oa 
tealtaviBa (0*10« i^ea l xia «f tIMao Cl^# 41^ baattaxwot 
7 o 
0»e<mflt t^«« a2id fourth taraol. aMitoiaiitt idtai 7* %% ^$ 5 
and 4 pm® W9s^mMw9iiy* 
tor mssmsto^ ^ u tcm:^ atxmt mm fialf of aM s^^ Of oxsovtoS 
prj?t ;c'^ '^ r .J taalii ttac^io CHs# 47) nifh aattaioj* 83«sia ^ 
{#t^ [^ d» pOIltosle3^ miislzi oo»i QT laim (^ jnea^ol eia%3S3ltii3. 
post^eior Qiurii;i» alm«t (it»l#it tdth a €c@ll xsotcsh in tho 
El^^Of n p€El7 of v&%«8 otnUqjisolsr &stm&l^ tmn ifio mt^^ 
fiiret vaJMfosB £Mm&eliP<!iilii3r (Ha* 49^* ooot^S it^d^fdr 
lAQg aEyir»!N^ Qrtio»lat#d ¥lth »te»ad vnS^rifoi^ f outar 
plfttos of ovtpusOMw Ctiff* 9Qi> xmixoir at Imso ultH a ri^so 
AieiiKK ^SRl A^> tlNii*<l0 of &t^vm^ aansiOi )>oooiBlcig anl}* 
•AitflxMil in i to dlfftal fialft txnaefttod at ii^ «ae« 
J U J P * Smemtlmm f<Baa3Lo taeooiit in l^o folloning chaamotors* 
o^aA ifl^ MP t^an loi^ in fitiel4a3, ao^ett ffataaoao (Fig* 
91) ioawrtad at laral of lovar aaxda of aaroat 9 oapMatadii 
*»% t au t 0^ f 03?© felusi 
fU 
^AJ44-i^U/^^^ 
5 8 0 n? mra 
O ' m,, 
SO 
•e«3pt Xmm thiia twiiMi M lime «» vidtt ^tdldtl. oa long &• 
«i4tl £imlel.o s!Uc 8«ipMii%ftd« aUL lioii(«r than tdO* tfith Vam, 
ifltltcKit o tuft of dtta»* 
Cl»A« Kha^f Cat* io* A * 1* 
fasf^XfA 
f>i«ii two «tid s ImK tiiaaa loagdr thaa itrl<S«l «gr» sla@ dlvoxw 
ciaff bisvmd wm,9s^ oiwllll ooioai aam3»ii«<t in otituae m^% 
ttl«ngl«e iNnwil e9tl308 twloti i to aiiBti««r from t^tt oodfiti i i 
mdmt wpMm ftUi^tly lon««r fifasi trmmtanm ^«»wt«if of 
•Til S«P»lws aantfllMtilart dlatnnot )i«lir«i» axrNcaieiX 
M«lc«l« Imm than tidcNi fh« idafh ef l^ rotttov«ft«Ki «iit«imi» 
lttMft«4 • • ty e3»m te fa«il«l •vmiat Biiiidiia«s tfiatntatt 
77 
#11^ buewalaJh @l©sio t**o voatanl raagint pe^-cetf lo t c^d m& 
6leie>cit ^l ioo e0 losag fm ifl§9 C0«^ t 0«t4>i po^oaX ^ t e o 
GS loae as ^ d e CO»03 i 0«04>f jfiostar t»»?iii tho fbitofSas tm 
tS^^olo otKpi^ta oosMi^^ l0 t mQ 2n& tm^eHo ooBS^ta 
anngi^ ^ipM iii<39t gfynalnlgT^ 8^c^mt@ oloost a^a^mto or 
tMc^tl^ i^l<3«r t*','^ ijssm$ disa^ ^ixm ^gio^todf tt© m<^ m 
f?alX tieas li^Jgsr th>m yido C0»2§ • 0»1> § s'^ortor t?N32i 
£ts»iis].@i ot}|i<p«i7 txQUQot&a at Q^m^ 
hatvini; ^ diixte pi&tf^ OB t»*® c^ot*©* aoteN oa aat<»ei€»r E^»sta 
iltalljofff fosntfolGr mrisiii elii*»tJ^ mwf&^ «it*» 16 iiotiid* 
oentmi f l a t * lOM tHfsn t i ^ titsm ylQer t^tan Simgt aadHad 
nsrfovl^ eeatii^iKfUii In t^o i2i^<Sltt oouttfUui^ tdter f^a» 
IJ»Z« u l t^ ft t t i t t of 89tn9 at si^mB fm^mm^m mxwmt$ hmdt 
fMvm y^^pi ( f i i ;« $7> •«• 9liP<@e tii||«e loiagtr ^mi ^&mt poaft» 
iHU!icla«a v ^ n rmfy e^ovt (0«01S> (Us* 9G(> loiw than oa« 
1^ n 
haat 1«»£^ of stigeifil vom CO«095)l ep^^Um OdasOl^  
t^wil eiMi t*»ira of f acossi mfl ^m. of tlbiaa iaSfes^at©^ 
tsrgcof as^csi tin of tlMoo ^tfi a wm of 9 p^St ^tsitarc«o# 
BM§ 5rd 3^a 4t!^  ti»rm]. mtS^r^mi^B ulth tlTf St ^ m& 3 pmtf 
»oq?0Otii?o3L27'« 
f^ iT*f*1ill •«* ^^^^Ki^  l»xo«B idt*^ . 2^3l0i£ish vofloctioiis} o^pogltov 
9a»i«rtoa ii£s»0t h^M the Icjii^ tli of i^^Boa^ t^th t^!|sti% 
golteonltiil plate i»iti evtv^tfitot m in S^ i^i, ^ t €l , 6ji aa« 65 
jflMftr fflf y—»^ ft««> f•?£ aw»« < Qx^u^ng oicstxtoa part of 
ovlpoaitwii^ • 
«x* gniflMtinlflla ^* onjbjs«bfluBiAM»km^ 
PhKM VII 
66* l^iaUnx^ 3M iaiiliil pallet 
67* mt«aiiaf 
?7# Pfi^ of tor® wiao v^aatioai 





y^gftt^a I 1 Q» on nVLQ» iis&m ^ t a as ^t)lot^«j>• 
I* 64 «• 71) • 
^€ie in S^eial ^ ^ <0«47 • 0*44)', e^m &S3^$ tiar^t i^Km^ »«» 
^dm Q^0 Hn mmrBx^m mtmA&w to m9M.m ooti2»9l o^^oaii 
QS^ lArM mQ' va i l a^^ovad f3c<DO t .^0 oce&fitaiX ^la^llnt msdm 
<0*£9 I 0*17) g aista^oe b«tir@4sia fisst^ns^ @oe^ 9t@ Er^tt^ 
t^^i t^ Q idaf»f of fientovdrlim* 
<Fiff# 6?) •«* lfiSQp« l i ^ t tivcswa on li^ aaJl t^V9« 
fScKurHHi i>«dl0ia. dKiiie noar %»«« img ^t^a^ iraiitjml. r i^SElaat 
wmmAxAne, poftiea of OIMQ^ p«dici»ai mid miHv^ ft^aiela 
« l# i t tioMi ]«aii«r Ittfin vldt (0*ei2 i <!^^ ^^InctSljr lamwt 
thin dlisbt p(iaie«l aomi tHusi Hndoi l^iifi^r t^im idlte (0«9 i 
0»f)» iMtMT tHim foilftidiiii tifo fuiii0l« o«siiaa't8 «seoopt 
fiiw%« gXttdhuiUy taPMidMft ttottnU^* flvwt £imiei9 MgaoAt 
Ml tm€ fts « 1 ^ Sat^ 5v« and 419i id<s«r #111x1 Ions* 9fK aatf 
8 o 
6fH we^ of <ipa3. Iffiaicthi b^%1i foozti thau tidlod longov tHj^ s 
tiwmsitiiS est ^^ pus* 
t*»9 daaiot oatariop sirstsi <3© l^y laotc^ofi to t*^ o ista^st 
t)»isimjst «ta»i GcrtiiUisB csH^tiy »lgvat»i at cpasif f^*^  
s t i :^ of ^^r«, ®ctQBa«a 0^0 th® aarxo® \mx^ of pw»po6a«mt 
tsii0OfO©t2^ »agim t«uiK t^®€ at aj^ oss* 
pfga tfi^^ iWtB* ^ •• ^eii c!9v^0p9tt mim ^tm ^sm m& ti. 
hr i^f tiodd tsm&x ^m. ^^§ iafu^os^tsa oxcai^ t at Ibaso ^ d 
^«B i^i<^ iix^ .^2f»l£ii9i fsnteai^ t^iial ir^ta loi%t cmwti at 
f l^OAl oiMi #ti]ra* vitit t Song IM^AI navglBaJi ir^iu lossg 
C0»11) (Fis, TO)f |iootisii<i£U%tl vdLn vary eh©«t (0«f>1!^ , 
fltignta YoUi nbotit ^dod 90^ wssslimSi v^mt ^«H3«liia staoUy 
liordvrftd 1^ 6 rovs of ooamo •ottto idth &§ @t 7t ft 5 aa^ ft £ 
•vtM in «M^ ymr MMq^ M T^vly C t^^ . Tf) I Isaoil txl}itigX« 
i d ^ ooro tHftn 150 ovtAiit »ii«si»tl f%iag»a #toxtt spftflMia 
a aisi%«ao« Oiitfti to oiio fonytt! losgt!^ of i^  fxioiiio* 
^m** *^Pff •* y^ftUiiOf alioitt four tlaoa loiMlor t^aa vldOt 
WMWitMil tilJQiftoo iihoztt p^ftooa liy «i aiataooo otaal to oao 
83 
fourth litfigth of a fsrlane* 
t^ftga lia^a «• fMfof!^ eo^ i22«all ibMs. twmm a^opt emioal ons 
foortSs of tiMoo stad taroaS. sae^siata ^ i t % titilae ^ t h a 
riL,^ fli,Q ^ ^pQf •» B£»^  b2© i^i o»ppt tesal oao t^iKl o£? l^ ooDrat 
til^QO fe-ith Doro t^na rpl<^ half md tarsal mjcs^to y l^tOf 
t tMai 1^131? mc"h loasar thca tiaoitGrcaio (£ls» TD epical rlo 
of tibia© «m^  taroal oesBcmtD V4 tA^ 0» t8» 6, 3 oaQ 4 D^O 
*^:^ootivoJ^» 
T t^aa ffi»y^f •» (^ amof ti?ocihc!ator» feoDa^ a oafl tiMao o^ ooDt 
G|ii«^ OBt t*>iE€ daxk l)»eimt «3ot pf -^e i^ nst tf>S.tid t^ coana 
«ith 4 @@te.0 on t^o outer faoo nmt c^as» 
*^^"«^ •«> S)Etx!c ^ xmtn with t>Xuic0i svaou roflootloiiat as loi^ 
ad thexwt <0«51 t 0«$t}| ovtpo^^to^ aacsdiJtod t»y a loiasth 
fili^tljr i«8» than half t>!0 Itsogth of at^$omea$ mlm&^t^ 
plat« itfith otOiqiUft oatorolatena i^AsB^t thi: d Tiavulao 
loact aovaUXjT artleulatoa uith mmM ^sXyl£mmt outav 
plates of oiriposltov zitirrov at hm9$ «ipa»^4 at opoxt 
1*28 BB* («xeli%a^ oaaierteti pnrt of ovlpo-
oitor* 
8' 
i:iia» C^A, Hmslt ^% Warn t\m 4^ 
fi£# 75 i»fi 74 mi^mM'99i3^0 
iH.Bm 7D •• Um^& about M » « tJte®® loagw t h ^ 
BiCmawta flonMnt^t fbsl^d yftit^t lot f^^ii^l* 
•» f«l}i>i«ii#i lnonat iMSito® vl<i«y 1^ f8:i t^ng C0«39 i 
8:J 
Gontigtiima &a %^ oi<sail0 t^t») tm9 &&^m ea m^ eadU i^oi 
©ent^Hiin tJi^r t^^k 2ssag <0»i;4 s 0«cf> § ocutdU&ir lus^ ife 
?ffli^  t^nr?^ <£to« 1^ •« ££2£tumt# m. &m%m paff^ mc©s^ 
tsxm tmm§ U'jtQ oatejmsiaal VOSM m<^ at ^ 0 c^ i» l ma^un^ 
taller ia fh© si<Ml0 ©f <S^ ^s^sMasi ©steafginal irsla longrt 
iraia <o»O0 iiteest mm €itt»<3 of @tic»l v^la <O«05S)« 
emv^iiei £K^%Qa ^©irlt e^m%(^ ^^ a (B^aft&im m^9^ to o£i9 
fbttirth of Q tHsm* 
aaxiiliiii]. t i i a «» «ttoEt« &^^d ti^ a ^dtsimso ^Kml to oiiv 
fonitli iwtgtii of a trUkgOf 5 tioi^ iaota nt ^ox of aixjgiiifa 
|ff-1»^* taar* «« SStUevli^ i idtH Imsal mm t^ird of tiltfjis 
IttfloOBal t lHt t i spiiv (0«H) loi««r t»*«iii ImeitiiPMne C0»is!^ t 
'Bm "^ar^^t ^r^k ^mi 
m* Thii^lilef 
O!^ * part o'i t^Mim Uii^ 




^iaa iafgff ««• Cox!i«» txofllii^tsr bumi tMroo ^oux^ of fwsox^ t 
SiHA •• l^tok %xwmt mtm^ aa 3.02^ » ad vi^o la ft»mt^ 
ft8p«8t (0»$ t 0*49) wlt^ rQtioal.^e QiQBlptiiz*8l txm^wraxtm, 
aarxDv* faer* ^«ia 4 t l ^ a Idngsr tHaii ^Ide (0*29 * 0«Ot)t 
1»8» thfttt W atJEtli 0f •ittad iildtli C0.07 • 0.41) (H^» 79) I 
eliOM to aQr« fin aM vmmtwA tmm emiip%t®X osfglii % wow 
^m- tm oeoUov aiasMtiir (0«06S) t o^s lasfKO* oimit me3L$st 
t^&m 9m iMe in taemmmrm 0imm%w of «iy# (^•sri t 0*s;D i 
i i i i i i i i i M M M — — .11 II I I l l » nimmmimmmmmnmmmmmmmmmmmmmmmmm0mmmmmmmmmmmmmmmmmmm 
• l iata aftov Fx«f« IMflo IiM«»it«B« 
80 
,/^ t^.flmy^ .^ CSle» 0JI> • • i'fe^ol® 1i3PD«iit mryp9 02£ca|5t a t ap«Jt 
peSiesX ^t^ ^mmX tm t^irat Is t t CaS isifi 61*5 fealcl® 
£«Tl>0 ^j!^^6s^ a'bout t«o aac a ^.alf tl^aso oc loat': as ^^69% 
t^(^m% Mortar t^ia t^Q CoMu^ iLJCj thx^ te4cl^ ©serasato 
GOEM s^dl tiW0t toitGlo 0«s?^ Qiit qjBaimtst i?eot of the 
GCCSKsistQ traadsrcs-csQl oSub t*»»9cj cesBtiKt©^ ooa?© thfja t¥ico 
ao Icaa Qo t^^o CO#J^  t ©•IS) • oftli^aH? tssuaeataa at a*>a:^ » 
ctoost ats te^s a© po^ecil Q»^ ata^cai® QQ(Sa»,t0 mrM^miU 
f^ Qffty •«> Bar^ l^so^ai !)Xoi2&tiim {Mta^ Bl^ !(s^ t^ .ot3t hmma 
p^tifi l a th© eaatro 5«tt^  1S^  jjoiro of 3!its«» cccton flatf 
id tunc f^ «m leiia; io^^ t o*£S) ^t>i mjifoxiBljr cEatzUxstdd 
Mtnet ^udlisie imzTtmly eoatinnous In tho sdrl^ot axillao 
sad 8oat«UtiB wit^ bniva tiiotaiit Beutallus vi^aae ^m. Xoofi 
(Q«4I t O^^Df vlfH ImmdajT iraim^dd at e^oxl tsstcioo^m 
niadCltti a9oi>pO0tp^««gOii XiMigt iiet«^<icl at i^aiu 
^ " ^ Mt»uf «« wan^ ihtm tuicMi as IJOUS nn «iiil«t ti^aliiMi «dLt»t 
90 
upp®3p half f^priaas i^lto oQt!^ ©f th© onlffi^zigiaal t ida ol l f^tly 
"f^ roQ tinoo ioiicos? ^^ poot B^CI^IQI vain (0*0^ • ca^jrsiaai 
tort fa3D»sj rsiO cutest hciM oS #»o tlMci:© ^i t tc^» tnrc.Tl 
%MtQt tCf3t?tC@OtlO» 
pdMa iMgfi , • LasuQly tMt0» <fflxs€fpt co«i0 oatl tTOe'iaatQrt 
jtociora %dth a "oront tiw^ai^ imid oii oplc'*! t H i ^ nail 
tlMiie %d^ a otrttlaa? I®a6 oa iJfieaS. tMi^t t a r ^ esiO t l M s l 
spur iir^itdt t ibial ^ a r CFlg* ^ (0«24) a.st£ilO«l^ lmig@7 
t^fm bnaltarsus (0«19)i ^ « f t i vln of tlMa® o^^ tarsal iragooo-
ta t«^ %dt!h tOfl^ <ia g iov»>t lOt B md ^ pmn r^a^oetiir9ly« 
fttnfi i«g« « . Ili»8tly bzomi <KXOjpt tlMae with httumt tip fm& 
apioal ono third and tarsal aegssants i^ita* 
|^iiift«iatt ««. i^ p<tc Seining bzoimi a l i ^ t l ^ Itmgar than thox i^x 
(0*96 t 0*9$) • triangalart tnmeataatat ^ax: t ^ t h targas 
9 
eaitjia eli^^tly etmm^^ wl^out ai^ (S«wvei oatnecii^ tal. 
platoa of otdpoailter oaxvow at tios^t m^tmQQ^ at c^oa idl^ 
tMck«a©a (^raal crjegiat lot vcili?4toifo csilwtflQ^JS i^nr ^ ^ 
aai3Tt«i G£ einoot taafoxn nl^tht t*ii»a va23rolc© v&g^ 1OI2G§ 
too ahmt oao K^lf t»»0 Ic^ith of el)*>QKi« 
T-m^ fif ^^ ff!^ A# 1*39 ffiw (asoluaii2s osaj^tjfi i?:»rt of 
oiripooltox') • 
feiatpfi^ 5^, mm^t tr.p.t :i«i»itait ^@«>3iii«»t, %%19T? ®x. 
H^ ^^ f^tfiQffiQ^ ,^  Q^ « in dtxua (II.4* KhaiO* Oat* ^o* 




I rarest (smcm Girr!i^ it IS^f 
649# 
1935 ?B?tiaifHl<^lfl » !^3m0tt MLI0 ana* lQ8*i Ji&» B9« 
f •J,8«JU ©lalcldoia© M» 4TM?4» 
3m^p S€t 10* 29* 
^ I B i 1S2* 1^» 194* 
I Brdo% il8l» llJLSl* ttJU BUI» JU 
Sii 929-390* 
t /djm§ ftifi^ffi- ^  nm^ ^ f . Titlfltil'f 









Axsoiiti>2a* ift* £&aa» laacfts* SULAQIL* 
Fcoir» Be. Alreii* 4* 9^»57i« 
teianJflfiShai < s<»t»i»a mat MX* Mb* JSP 4*6* 
1973 ggptm f^etftfihttfl > Shofodi Alam & Aganral.» MX&» Bia* 
JlGdlX* £122^ CSool* OesPft) Xfiji* Xoa* 
iJOa* I 59 • ©5. 
1976 ifgBtmgfljflflihttfi i @^ t)«>a a ^ t 1* la2U B i s i » Ja* 605«> 
^ * 
1978 fgfltvnilfirttihttii i Hoy«Qf gataaglofi^lgtia aasalbfeA voi^ 
197S p»rffiffiihthlt>fln«l.flBl» fapaai>itsiA ^ Oordl^ t MiomO^ i^ lfiliC* 
II p . 651^ 
1979 rwlTOfldrtitlia t ao^Mf i3i3Qi» mil* 4(2)1 14V169* 
fit* gvmm flhayactoxiadd for Yiaving a tviangiOar 
oxpanvtoii ftt aplos!! on* third Xtngl^ of aulMaazslQaS. rtAM and 
8Ub»«iB«ro antoimftl Mga«at»* forrloro (1953) oyaoajralMd 
l ' Z 
was pitmcm^^A ae m g&m» mt^st^A mxfiXw hy 
<195D fii^d SUsafoet A3Uia aad Agasruia Ct97S> (fig* 97>t iris*t 
ciac^  al(l0 of QOtcS^  ^ Hoved Is:? a ts3m$ cszrroa xi(%sei ba«il 
platoa of 0vipoifttor (@ig» ^ ^ith a mxglzia}. infisotioa 
£il<«3S ^sroal aaJPslii mid i i i ) c^oaad iral.'vttevs iroa^ £iai?ro« 
l^0feosio» imiecia ^ th a protwsaisa la ll^ o cslGSlei 41) lat9» 
»ai l0lj©o «£ a i ^ l ^ t<3^ H3B m#t ^ i l a x ^ ^ apply wplX ca 1?t« 
N 
aacoatlF Sr^^ltEta ca^ Oo^ eii 1191^ here spaeas^eta 
(191Q • For l a ^ of aaffifliQiit ^i^lail« i^ar^iliig t«il® 
s^ non^ Q^ anS tiant of t ^ e mt^Aeil tSso prossat %nit^ r ?ms 
&§&l0m^ to ztQftalii p»ritimaftgi<4win iioroot &m t^o imHd narai 
tor the app« doiioxitko^ U So3r«« (1979) aloo a j^taiii rgPlmflftyttihUil 
as a t9XL4 iconno* 
Z& tito paraaont VOXIE llvo iio»? ^^cies hsvo tmmk 
aooeiilMMI aatf icoy ^ Pi9 o^ooioo pn»po»»d tor Shtifoo «t aX* 
i 1973) liao iNMn oaljixiEoa to aeooiioaftto tho aoir aipp* 
05 
<m t^mXea (Att^sf ^ a f ^ Alam ^ AmxmM^ 1973) • 
fteaS^0 csjetagati peiSieQl aHms^ loaeor th?m fiipst 
t*tir«i@ ft^clQ e^r^ato oMtQdt e3»^ loasgop t^ iim 
«^ ICttsoaotiis ssaooth 07 sOi^tXy ^t&ettlito idtli tr^ noa* 
l^ doHD'^ as r»tie»latd,pimet{ito idth t3i^ iz:isRror0« fova ef 
vffito !mlvi Q^ ao»«a liioiEor l^an v^«ad aiaa thorax imitefii 
ifidth of tws^mwPtmn mm& as ooisdiliisd Xm^in of 
l^ o<liQ«l ^ a fivst ftaH^ft ftQeotatt i^dteo}. as lone as 
fliwt two Auii«l« stcffoata umtsflt oliiil) as loiia; as 
prtimMxm ^x«o Stiiilods {Mensnts imltsdi mgavs^Uotsl vsla 
OG 
4* 6Xul» oUdhtlj ^^&T%m thmi HaxuLiBaM s^ZEtaal irein not 
<2!otr8lop^^»»*«*** •••••••••«>••••«••«•»••• • • • • » • • • « • • • • • • ? 
t^o» Gtiirsal votBt post mrsinal voia w^i»staj?;y»*»,**. 
• •••*••*•••••••*«•«••«•«#••«•»••••£# flBIHallf?iiril?ifl ^ JSQ^ sdt 
• S>©dlcQ3L act r?!ci?tcap f^ rm Hjwt t¥0 ffcasSc^ © mssgnsxte 
6t Punifil© sagswit© St** ana 6th WHitOt 8ig®®i*© 1«^ lioas«r 
t^ .nn n i ^ t $th n^i ^l i %iia9Y l^ mti loit£;t e^b twie® as 
ooiMns^s 9O0t Qfsxei&iO. vem alaotit as lei:tg as ^tigml 
and (Hdfeincniy ]jo£t,ar t^an lasufieiiaaS, V8iii*****««**»#****« 
• • • • • • • • • « • • • • * • • * • • « • • • • « £ • iAin«t.ttitt(Pftttt» Shiifwi «t« a l t 
lomier t^ ruEi ^ddOi 3««^at0 4"^ uidvjf t h ^ loM* «3»t» 
l««a th«B tide* aa l o ^ «(0 t i i^t ehoH^r thsn pTetm^im 
tlv9 ssgoonto <9DritdLii9at mvigEiiial and po@t mz^mal v«la8 
07 
0itb^piil,« stigiaal YeUa (Si^ tinotl^ r longer tHezi elttior**** 
7» froatovortoK throQ ttm&B lom^ t^ ina %dd0»«»«*»**»*»«»«d 
• ij'roa^ VQajtcs: aci® 02? Issa on© rw4 a K*il^  tisso Isasor 
8* Ucjsp© fslii^tly dl^^ta<3t ftuxtole act imiffeaa l^^  csolotir©<! 
flvd H^Bide ott^sKitst trodhaatoTf foisom ^1LIO^£#) 
^ ^ basal ou© thirS tiilteQcat©«2t ci^oosae ^llisyin^ 
9* Mt^ m j^S %xt>%sil#)t olxkh twi» and a ^alf tiiaoo lo^or 
tiijsii %dao} po3lEiaxig;i»al v«lxi longer t^aa iMcmik 
i»>!it«t dut) alaost tm tismo longer than vldoi trtigmal 
T^n longi^ r If^ nxi postaitZElnal ir«la*«lt* "^"fetft^ r^ ft 8i»*ik« 
10* Podlool tLatincfily loofior th«in fbllovins two ftijsielo 
aogiaoiito oosdiltio4t laot lltaaielo aogiMnt ^olleidiHt 
olub laoro l^an tide* ao loiig aa widot post aaigiiial 
tvia9|^# of i&TQ %Am ^ th aliDiit 40 39tadt Ijasitar^a 
Po<2leaS, CO loss ao foilot*iiiG t^roo tesloio o^ n^tsat© 
cciMaoilt Stfe €iaQ 6 ^ feaSoI® caoESSit yoUoiiic^l oJ»l) 
lOQo "^cu t-^QQ no ioi2£3 GO wli©! poatcar^iaal. vadUa 
tilQSglo of foapo %d4^  i4t*j BB ootatl teoitcircao of 
Sflatil (?1@* 36) •» %rk IsrouSfrotimlato oculi^ tar^ with 
eidtaiUo gvoea refXeotions* head oiiMxif^a l^aart via«ir P^im 
%xma lA fvoatal a@poet (0*5 i 0*45>t f»Diitov«rt^ mrxowf 
Almost l^ yoQ tiaoo lozkgor liliciii «ia®f Xest tliozi oao fouxHt 
!i«a4l iridtli <i& <lonml vitu) t ocelli in <K»it« osaglQd txi&a^9$ 
«yM tezlct Intoraozobai area dlotincit}^ 1«38 thmi tho %l(l^ 
of ffona l3«ftii«Qii «y«oi antsaoal odokoto tidee looaer l^na 
via«t fBalar 0pao« (0«£€) dltitiaotly Sponger ^nn tr^ s^roriMi 
dlamstair of oya (0*17)1 iaaii^lil»8 tsldigitate i^Us» 89) vi^ 
oiM «ifi»tt« tooth Slid tm sht^vt ta^th tdth soimaod ^tm»§ 
1^ i4#^MI**''*W W l ^ ^ 
nsm 88 • s o * i^ wilBffiiaBrttfftini miliMilflnntii »»•»> % 

ic;^ 
oaadUaxsr pali4 (Pig* 90> 4 9«gB«at«4t idtH aaxiUavy e«siaaiit 
ftatrfllillffi CFlo» 91) •'« Bxmraicih aacoifpt oos^e aaS laort fuaic^tt 
8p£ir89ljr ooto89» oUilht}^ aia3at«d OIABO to ^^«xt sHi^tly 
mre t^an ^«ur tliaoa loniEsr than iiido (0«2S i 0*051) t potfledl 
wove t^ c^m tidee Ij^ iigor ^m. tddit (0«09 < 0*04) # SlfstlJcietls^ 
longer thc^ folloiii^ tiR> f^^ele scigiaoiite oomMnodi £uiilcl# 
o^si^ Eita isssoofhi t3o<le3mt0ly Q^0m§ ompmta &m to thvdo 
fuateittf 4tli n l i t t l e lim^or than ^<^* 51^ ©ISi^ ti^ r a»a 6ll) 
eloarly y i^^ H^.m loagl dtetb thr»d oascamtodf mr& l^an 
tiide9 08 loag aa vici* <0«t6 t 0*0^» dUstinotljr l4»2ici;9r t^tn 
?»>f>3w^  •- l^ wrk ^th mrtfaue tetulA 8V««a voflbtotloiiai 
pwwotam CHs* 92) • v i ^ fiiintljf IWAMA i>otleislat« aeulp* 
tuvtf pofifteiiov emxgUk alaoot otsaight id1»i £2 o«tMt tMrntiui 
flatt l««a ^»iA twleo vldov thioi long (0*4$ t 0«S4>t uaifonay 
ttotosol mdllii* afotiottlftto* twimmttof aad munrdvl/ ooixtignoiis 
in tl«« ald^Off 7 ••tM on MMlh sxillmt soiitvilnii iddor tNimi 
Xonftt r«tiOttXat« (0*2^ 9 « 0«E1)t tximoAtttd at i^ p«x with 
ftlMMit ao sftMi* thOM n«ar og^ Mc ooajpamtittly tftMHc an^ 
102 
vmmpoti^vmsm mtmUm& \m^aa& i^m ImttX of pxopoda«na and 
F<t^ ffft..ffMP CHi:« 93) ,.« H^iii«t iK>r9 than tulod loagosr l^asi 
vid» (0*27 t 0«1S>t oitstia oeU iildOf ootoMi m^mr&lkQQX irem 
loagf 0i^^^^di Into a t^Ame^o at aploaX oimmihtr^^ idt?i 11 
oota^t 90dtm!i>^ :liiftX v*»iii (0*04) (fii5» 94) (Ecrtino^ly c^ertov 
f^ soa EEH t^oal v«ta (0*46) § ©tl^ paiil EOIP® tHa» tido® t*!© iaocrftli 
of Q3f^ i»Ql ir«i& C0*1t>t si^ ooulism pxo^ dLmlljr bvoaox^a bj a 
^SJcmliM sm? of 6 ooax^a oota#t l^ asaH tviamlo tdtH til^ ottt 40 
oetaoi \tim t)ia(^ ^otad of ©poooSsim idth tmlfi^ sm veiitttai^ 
of QQa3.i ttiin aotiiti saxislfHii tvim^ t^ort ant! spoeod b^ a 
d f^ftonoo ot»a3. to OZMI thtr^ imgfih of a fsiago* 
MMM •• WjmUCiftf sa int ly aora t^ asi th»tto tiiaoG loxigor than 
vidtf 9 {^ort Qttwed ?)ooiE3.«ta at ap«x of ffi^^^gHial v«iiit 
BfiZKiti»3. fxingo #toxit ana ipaood Dy a dlstanoo oqtual. to ono» 
fonvth liRifitte of a firiiico* 
y^ Mia ^ f •<* OoxM avMAf M«t of tho ifliE yoUovitf! «ee«9t 
tMiMO. ono»tlilvd of f ifloxtt and ntdas of tlHao iafliaoatad* 
mii^^ ta«» «» OMHit yvUMdiit tHEOvng fMiMin1.iic i^ort yalloif^ 
liii oxoapt ^Haa at baaal ona*fhivd aUi^tly inlteaoatadt 
aii&»titdal es»r (0*19) diatlnolljr ^torlar than iMudtaraiia 
103 
C0»14) (l*is« 95)1 apical aris of UMm aad tars^il csaga^ts 
1-4 with 7» I5i 6t t> aaa 4 |>^8 rei^QOtlv^ly* 
ifi^d lai^ «* Col,0iiX£iti0B c^ao ao an fore ifgs* 
A^^ffli •<- ^^ 3^3*1: tiTowm yitli (isf@oQl^  z^f3.c»tioast 2.o%a? 
C0»51> l^fa t^TQS (0*4§)i t^ith t03^ 3Bi3 (i?le» 96) with aatc««» 
lor aarigtn ? • Qlis©Q<it postoarlor casisia ulth o protsucdoii la 
t>i9 rslCfiloi laterril lotm& ot oi^th teaegizs uBsfh oaiajssadi 
oatorlor Bamia of m'bei&DXtaX plato (^l.c* 97) yith Qoop 
ooxusaciritlQS oa ^l^or sAda of the oia Icmgltaa^Bea Gmm&§ 
notch OB t^o i^otcffilor jsas-ola flGS^ 50<3 ^ feso^ i#1jlcls ccatiaii© 
l2ito latcimlt^r aii^iotaa zia@@ot "^xmsCk thir4 of oirlpoaitor 
©oao«a3.ofi W m^mitnl platoi outor platos (Pis# 985 of 
otrlpooil^ip assy^ ow at iNsoot t>»5Gd csBfl obli<|Q«l2r tnmcatod 
at Q|>03ef as otiliquo mboazsiaal il%o osstoaClo upto tl!Vo»* 
foiizth dorsal oaf^mt first vai^vlfero (Fig* 9^ txiaztgaler 
with curved 1^ 00 with f®o!»io a3rtio»i« t^od Imo^i aixsond 
•alvlfore (^ig« 9^ TOZ^ mapvm§ of imi^m iiidtht vit^ 
tliiole«a«a dorsal BoxRl&t 3vd val-voloo (Fig* 960 la»ooolatOt 
imttMif joiaod vil^ ooooa^ valvifero* 
Iblii . I&ffora from tho foaalo in tho folloviiig laaaaor* 
nm» 99 • 101* gjaianflffiHiilttR matfiUfliiiila ^ 
100* H^NMOWII 
101* i'wpt of Mm %rins v3tmtio&i 
dia&m mk « i09i?mtyiitMilittfmii .nwitiftftliBniffi m*^ i 
104* I ^ M A I poipt 
10S« fart of fQV9 ningl 
107, tnapt ©f for© %iiuii iroaa'^oai 




ftenliO,* flAd 001 iiitftep»sKit»a elL«1i| oiMip* tMr%9 ^aXat«at 
«li^tljr Qoz« l^ tan WXem a® ^eng as viSiit ipdMooi vsa^ ^.o«t« 
t^an ifidtt #!evt6i? t>im foXlmfi»g two ftisoidld ao^aants 
tmm^h of 11^0 t 1*1 msm 
1Ztt3tetoft « ft <^ f tmisi9 <^a«att ^*«>tf 1Q»4«19?6 ^acpam* 
Q&to of JlBttCfllA >»ii*o«rt««» K^ot* en Qmcrm 9p* 
(E»A« Khi»]^ * < t^* to* 0 w 2* 
y«waot mffwa f*o«i i» mialMwti «5»»a* m the following 
manner; 
tm& •*> ^^^^k^elc iHeomHtli wi19) ooldon v f^lootl^ EUi osi tvoooi 
aMi«|%|.«o iHg^ Wt^ t«i«iiitftt« wllfi tuo «eiito to«l»it Uliivi 
out i#ioit immidocl At i^oooi 4^ i t i i l U i y ••pwit (J^c* 
109) ••far iMOt M#t 2«ii««v thou lot oaA jOM oogsMBt tiorttaoit 
1 r . r" I 0 . 
IftMiUl palp ftd iia (I^ Lg* 1CM)* 
^tipiiMf (f ig , 10^ «» Mip^t Ins^ &im 83c&i^ t @@ap# ^ ^ ^t^^esa 
half of p<}^ ooX srolletilslst 9eep9 ali»@t e^lintrioalf l9d» 
t^aa fiT« t i ^ s aa lyciiis as ^Ide (0*18 I 0.04)t p«^ail. an 
1023S a© foX2o»iaa t^ ira-? funicil® e^is^sts cosfetaadi f i r j t 
ftiztiolo oogpsint qpft^.'nto (0«6^ t 0«0£7)t awco^^ loiigdF f^sn 
^ ^ (0*07 • 0*021) > if^ Hsalniiiis I3«3@<iat8 widter l^tii^ lo^t ' lMrd 
8«i?3QExt v^i^ i^&xfi sii%fh MiTt as l^ mE ae ttfth itzxa 0119 ^iitf 
of ftmrtlh ttmleXo oopi^iit eoaHaodii eluli thr€»o sogi9at9a» 
tideo aa im^ Q.& ^<3o (0«16 1 0*C^ #io«tor t^;^ ftaiHoi.^ * 
yff»ft ff^mi* <^^^» 10«> •• ^ ^ » t **»««o tifi»0 0® loa^ as n i ^ 
<0»9 t 0«11)« i»fluimtQd« li^ftlino a t hm^l thira 31^ f^mX 
luuessia ^jmUsioi Etfixi:iiiai.t poecfsi^ trsitiaX mt^ &^Lm^ v ^ ^ i ^ 
%h% f»Ho of It 1*$fi 9 Cl^ tg* 107) t iipeoti2itm f}X^2dis«aiy t)oiw 
dovod t^ ft »iii£sle »>« of 3 em»m ootaot 'bmml tsplaQgXo with 
oaljT H oparoo ootAi* 
SiMUdii^** W9»Uii% alKmt four Maoa a* Ion® an id do* 
y*»« ifff« «• roU«iii#t id«H a l»»oif»i#i t)m€ «% ln«U. oxi*» 
i^lvA of f OMOMft* 
IHMlll llMTl •* Xo^ Uowitfif foaom villi) m i#)ito iaiso iMmd at 
%aaal >ftlf • apieal half iMPMBi^ i «»« HMao «dtlt a aaiic taoiai 
i l O m 9 f V / ^ I t7« i>«w%ti 








^wid isoii^^ iri«wt 
ii(aaii»i«t 
r^iiilarar ^ l f » 
.^tasoastait 
?s«iaotii£S 
Pi«pt of torn \s%Mi 






V — - , ^ '^ /^ /^/^ /^:V 
0.1 mm 
0 2 mm. 
lie 
(fig:* 108^  loai^ ip "^ aii iMudtajnan^  (0«1S) # e^oai via Qf tlM* 
epot lit ^etatl «aS en 3or«a aazfae«« 
MK A m , j % M^ * m A # 4 W .MujuA 
!/• (WmAt £;ilfl»)« Cat* i^* 0 * 9« 
i^me&t^m Z %» C^ BO #ita aa fioietari^* 
inm* 110 - iit> 
FMIillt* 
iMuft •- Zhiflc Inom «lli!i oatallie xwflaetlimat ftaad ia 
fvaatal aiq^ a<rt vldav fhao laai (0*7 t o*€5) I fii»atov«xt«x 
wldit ^i#)tljr alseat on* aaa a ^alf tiaaa aa laas aa %iiaa 
(0*5t I 0*s t^ l«aa l^ an atia»faiurtlli >iaa4 viaili (0*7 • 0*^ 
(tie* 1101 aaaUl is. laomaaa tylaagiat INMMS. oo«Uiia laaa 
HHaB ita aUaataff fiva ajra lifB* two and a ^alf Haaa tN«<.r 
«laMl«r fiwi aaflipil^l nyiiiai oaiiaiiaaa CViC* 111) «ltK 
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two 90at9 tttili and « tisomtleiit tmadUMsey 9«3Lp a* in 
ns* lie* 
1f*^^^ (Vis* 113^  •** ^ « r ciU lifovnldK %d1^  ir«Uoiflili 
8«83^ «t ttoupe ieea i^mi fovae ^emm no Ions ei» idd* (0«IEi • 
0*07)1 pB^o0, twie« 418 2oag as y%il» I 0«09 i 0«0#5)f #!02<tar 
thiiQ fo31oid»g tun m<sdea« ^igiaonls oonMnodg tirat ^mlfitl* 
9QiP«at Xnagor t^ ian %rL#»t soecini as 2Aztg ad ifi^t thix*d 
^Li^tl^" lixmmt than wli«f amy^t^Cit^- eiAi3 aiseth tita^ ^aa 
Idagi fi2iilci:i9 mmss^& gm^mtlw taoraasiiift in @isa distaii 
Q2II!» 5 d^ s^esataat 2i»@ tlian tvi#d a» lang a« wi^ (0«24 t 0»l?^t 
#ioytor t^mk f^^ tt^ dHsg fiva smdala mpsanta oosMnaS* 
ShsaSL ••* I^ u^^  ^ ^ i«ylaUie lOni^i ffvaan wflaatienat 
paatafior aaxiin at loroaalaB ulfN j?4 aataa iHs* 114) t aotiton 
nat» aara tHan t«ia(» aa lusm aa tdia CO«ir$ t 0»6S) i aidUaa 
»anm»lar aanHcaaiia iA 19ia ald^a* aaoN axiXIn %dtH 9 aalaai 
aaataaiwi %daar h^an laac (0*44 t 0«9i)* iwintfaa at i^ aatf with 
90 ataaag aataal «nV»a«a lataial part 9t pvopa^aaan aanaa^y 
aataaa witk aaall aa^ laai aaaapaatfliiapMi #)Oit» in Xatal 
l i W I i t l i i •« Mtaangliua y^M with 19 tmm aataa (fi«* IIS) t 
paatnantaai (0«0t9) aa<l nafvinal. vain (0*01) aaba«ial.t a^flaal 
vain ttalinatly laa^ar 11km aaiytnal vain C0«11 * 0«01>« mMB 
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of 5 emwm o«ta«i lumajl t«is»st« »itli mbrnt ' €^ »«««•• 
gyig^ ^f^i «• e^ xeioy iin>€#matttar t^d feioaa]. mTm them Ymlf of 
f^ soffei tefOKaiifttt rast of tho lair s^Uondfli* 
a^-f t f^fff #"* <^ 3Eao bacovslfllit m^m o$ tl!o Xog ^$3ama.m$ 
n a of tiMao and tavsal ©sietsesati! V4 iiith 8t S4 C in £ xcmid * 
i^ft<i f fMg|i *«• Qmm& ttmm %mmX o»^tliiv<S of immiBa iDdsa* 
i^ ^^ fflm ** tA0i% tmmsX^ vii^ ^olloid(i) vof^ lootioBQi ioniser 
Tionglgi of f wialt 1«$l wm 
^o%»typm ^§ tnm.&t vrySonstaid* 4*3*1979ff Snaojpaxmsltoo of 
fmmtypm A%% ( ^ M ait« as Vio2ot7»i|# 
%m* mtammM 
Vd%» /Il3?t of t&W ylOei 
Vd2m Part Qt M.tMit im» 
125« Bieii ias'sal vl«if| 
126* Pfi£t of ^ddi@ log* 
114 
— ^ t — ^ — ^ • '*''> ^ * \^v . ' 
115 
csigfi» l i e « i2j9 
Hiod •• 9yoatciireyt«K iGOgas' than ^d» <0*{^ t o«S!) § liUghtljr 
mv Hhim P\m^ timm ItoaS nldtli (0*63 i 0»2> (liii* IIS) I 
0(NiUi In e^fdlatonO. triflligl«t ^tmeX ooaiXi 80|^ a>at«d Itjr 
i ta oim aiasiitor fsoe tgr^  Ha* tm aad a hmlf tiiats th«iv 
f»^ **»y*«*r iMtf» 1S6> •- &wwnl4ti with eea^o aod sixth 
toalv^m msamt y«^2owitfii soti]^ sUnHitX^ r mv9 than tony 
%!»•• lcing«r thaa idd* (0«^ i 0*0$) f p«aie«l aoaro than 
tMo tiatft as loaff aft Kidft C0*091 * 0*4$) # dlatiaetljr loasar 
Utima t«U«viiiff tMd Aittielft aopBiiita ooiMii^dt tuiii«lL« 
•Msamta smdaaXly iii^raa«iiiff in uiACh diatftif fivat Itenlola 
aagaittt 2oiiff«r than « i ^ C0»03 t 0«025>f ftftOoaA <0«08€ t 
0*oa9) and thlx^ (0.09 t 0*05) <xiia3raata» ftuHtfla aaiMiita 
faailili* fifth and alsth niter l^an loiisi olab thvaa aaf 
•intact alMat ttdlea aa lane aa idtfa C0«02 t 0*095) § tfiortar 
thaa llillaidBc fiva Itoaiala lagaanta ao^ Mtnai* 
I IG 
&asaJdilMCa(^6* )^) •«* lUEina]. irtm (0»0$> e^ovtw than 
pO0tiaaz@i23at (0*07)i eU^^ Kd (Q»09S) loa^sr t h ^ elfh@ri 
spticinSiiB pjTOxiiaidJjr liordertttf tagr ti^ m«r8 of oowtm m(tm 
piiflifi itiflff (fie* tS^ •« M^eal xim of UlUad ^<l tardea 
eog£i®Qta 1*4 i^Ht &i 1l4i 8f 6 and 4 p«so vospoctiirdljr* 
l^aASm* g* Xnflla* (tu^mtf HaJiEot* 1@«4«19d6 mu mXnmMn 
&pfp» on GiKsra CM.A* Ehazd* Cat« So* H 
m tho teVLmAm lanBior* 
SMIA •"» yvoaa tmv% lihan en^i^fiftli Ii«i4 iddth C?iff« lif?) t 
bttmX oe«l]ss loss t^ ian Ito diaattor tioa oar* «1BI and nom 
than i t s ai«BMitor f»»i oeoipitaX aaxfUi* 
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kn^mrm^m ( f i g , | 2 4 ) « • t « U 0 V i l # t Vlth llftSftl ^93S Of p«ai<Hdli 
t^fiii thx«o tiismi as 2i»ig a« v i ^ (0*17 t 0*05^  I f ttiiMiX tm» 
thsA tifioo an loss a0 <iid« (0*07 i 0«04>t lom^ ^JB» fdUm^o 
lag two £ui!lol9 oQgQsats oosOiilii&dt fiv»t ftoiodlo ©fltpioiit 
q^aSx t^tti fi^ eoad and titlrA aaeetant 0alNiq,ualf vwaalaizig 
funlolaifo isra^tilljr iaeroaslag in idea dlstadt elub 1«MI 
t^an tuieo as tmm ao H S ^ (0*£ I 0«t2)« thx«a a«ffEi0iit«d» 
fftyft ^jga <»!©• 12® #• Hjfmiiia, »r® l^ a^a twtca aa long 
as %d<3al sut»sax%;iiiaX r^in idth 10 loDg astas* aax^ giiiial iralii 
sf^ ort <0«05)t p08taazi;iaal (0«0$5> losa l^an tirloa the 
iaogtlh of iaa«gi»alt el^ tgiial* iLoagt |jo»i^r t^ fin poati^tsginal 
• • la (0«07S)« sntle Cli 1*6* jf«5)l apaealiuii psrozleaily 
Wrdsrsd ligr a a&ngXa ]fai# of 9 a^^ uras aatsat ^mmA, txlasi^o 
vith spoilt £2 aatasi laax^ioal fflagaa Tax^ r #)ovt* 
(fig, ISC) •• ;a].^ifiiii» nu9X tim» co«i8» 
iMNiar l^an baaitaraas C0«t$5>i apieaX xlm of tlHaa a»d 
tavaal aasMiita V4 nith ?# |8f 7f $ aoA J paga va^aetlTalsr* 
»« lallawiiii aowipt oaacaa and baaal aaa^llilrd of 
fasava laftaiaaa'tailU 
l l a 
«« 7«iy %mmi l«rVS«v ^«» thoswc (0*79 t o»4D t 
Oat , %tt f!f£S «r ^B« 
g,0.ifttaaMP 1 $ » ^ mtdfl m i^u^» 
^iarriCF«xtin)« l i t f ^ &ah# &ttX* liKt» 
Hit* Mini* JtS^  702* 
(HxMiltt £a3PB3UI» i # 7^77* 
Cmfteva* £»i i j |«a* UKOtti* !>&» 848, 
Oiyaaltt I t t * 'urtiiMWtt J|uu i ^ 199» 












< ^ ^ f l ^ | M i | i « t | y 1 
IkUtfidJtttHKMI * 




1917 SUUAJtatBKUL * 
1917 S^ UttShiitoiXttHUI * 
t9Sf j | i g | ^ ^iiiiiijii I 
1921 ^ ft*1ffiffffffifiB * 
1925 y.<!»tfl«IIW!t»y|| I 
I 95 t fi^iiiiliiilftyijiWiii 
1959 •gy^iJKfiyM^iytlw^a 
1941 JE&BfildLAUWHft 





a&QlxtiaD8t I 574« 
Qa^ asa <st fagoiit 1«^ MsSt» Man^ 
Mil^ J£l t 14a» 
X#iil (ate* Fo«r»t«3i$ » W l * IfB* 
isSik. iiali* ^Ift* iaBia# Jt^« I02fi4i* 
QQ&pmfv^^ i^lil- ,^ Eli« J i i * JS^ 44* 
eo]a|^«r#i Hi24aMPda.a 15i 595f 405*7* 
csr^t a 7 . 
CtoaMit Jill* JBA* JtaldJU inuk* 
i^ 401* 
F M K i a MMIM' ^mtk, « t a l * t i c s » 
iDflttl* i M » J t e l * i i l * JtP 495* 
f9k i» mmmf:Mtk « t a3« £*A» 
A»A*I*1> CChftI<iltei4Md M/^ 59S* 
Ki]Boiii0u4«« filAlJtfJ iMMI 4£ iftft 
aa4UI» (0ha«i«»t4t^ 44|lil>-4|1» 
M C l ) t f i t 
l < 1 » 0 i 184. 
t»wy» B«* Map—» 4* gS0»8f9* 
19<9 *ffffftftr!ff!Tf * fitfiMiNMraf 1M|» S I I H I J I B I X * (^# 
1969 «*^^^^'*—*• t t««iKt s u ^ msi0 i ^ m ^ J8i» 1 ^ % 
IP' 
- * - *•%/ - t t _ 
19&I 2tiLlS}&iBittf2uift 
t f ^ IHttwBiwffliii 
I9 i4 ^ffislilffiKflraiii 





i $ t i JStiUtaHMdSttyi 
t fMJC* B0IIO«IC & ?!9ft«9rt JlHIt Jul* 
JOB* Oaaa^ Ji> 7B» 87 m& @S« 
I Annmflctt* 1^ j u l * ^fifit JSIlilililSft* 
J | ( l l ) » 79(M10« 
t ikeeS%m$ £BIMK» £lflSft* ^ •^^ '^^ •^' JOI 
£67«24I9* 
t AiaiMko ft Xafitilasr* Jul* JtaB* J te i * 
^^ fnrtit- JntSu JMh JlBtftill* lU 4&£S«» 
m i 1-55. 
I ffUi^ JcOe ft f r j i ^ t s l i i * M&3U B u 
£ 1 ( 1 ^ 1 1888i»1891« 
I fwehVmmBut JUM^ ISBSJU JfldU Jb&B* 
MX0 m 139* 
t f r j i ^ l e in ft Q9V0\§ a^taipi^ i3lfiiX» 
i trji^itslA ft QoirAit fftiti>fffi>|^  £lMK* 
2||» €96*0t« 
iMfd W 6»i#tiw (19969 *^wi4 aovaal iri«ir« nonlaeifexnt KM 
antoiiosr mox&xi m^ssiKf geatlLy ooivri» without on atmipt isftdttm 
indiiitatiolll tifie» ae ifi<3« as yssml iuieo@o»i^ tic!aIat« ^ ^ 
@9ti£«?i>$8 pai0^ftioaB I^.st ai88pp«av or aliaost dloiQif oar on 
the fae^ m^ diMica* Headf fiKmtaH nioif* as iti<!9 aa lii^il 
onttssonaX ood^s tdth th^r uppor isstzielii atxmt Xm^ i^tH th@ 
1301^ ocjolrir 2iu#| oofc^a {$!ailimt ^Kjst 0®Qlc r^ca2ar a^ oiret 
baum fisnidlQ joiist sot esadi limgei* than tli® po^ Slooat*** 
dhametovs of atu^^siSta:! platot filter plato of ovl^aitor oaa 
iralirifdr&i irt«i *'cp>tfiiilor wsse^M of l^3@@ t^£&l pXat© <^g» 1?6) 
^xoa^oea a9»leiaSjr izi t^e tsldOtot Knobs oa ol<^® of om^»a 
£totdh ot pooteseior m.^^^ foJttoiftd 1^ zi%ooi oiitor plotoa 
(flS* 137) of oiripoel.tor oodoi«itoty taroad tilth afioaX Half 
broaaon £lr0t valriiforo CHfi* 11@) 2 i ^ on oloogatoa tila»g].e 
¥ith nottto "vortos ana oaivod tteuraP* 
pyoaoat ifxit^ir aXoo foola tHat tho outoxjtteteo of 
eviyoaltor o«n bo toJcea MstAblo tf^areiotor for €l!^tiiigiii#iias 
IXtflbttttilfaBA fxoB other oUiod goiieri* 
aoooatly ABSbioko ana Xnoloy ( WiW ^olarod 
Ifftfflill ftewimii Ormtford os^ noiijra to IcSi£ifiiudtUUI fHoaaoa* fHoy 
alio fiopoooi now ooiftizuitioiia for t^o Afxleatt ofi^ * dooeviboA 
by Aiinoolct (19i4> by tmnaforxliig thoa froB ^^^*«^*rn'ff to 
f l i t tannff^i - ^^ot boiMPfort iiao net ogrood 1190a br VxinOloo 
159« Pari of S&m %dmt 
154* Port of foxtt «iit^ vm^tidx^ 
I f f * f^^ (££ i4dao logl 
15T» Otlposlt©*! 
150« Uxmt ^al-^for* 
12i 
1 O f" 
i %97^ m& htm hmti tHomm^d tmptamt9ly wA&m MBMXOMM 
f vin«to«* 1!li« eimsut huo h9m v«ptnet94 for l^« tiww^ Wm 
tmm Inaift mA tm mw i^eoion yrttfmifllliama MidHHilimiWIIli 
ap*n» and Mtf]gBfliitittaiB«BWilftaHia 8P*»* tisv« iNMa < 8^QXi^ d« 
|^ j(^ ll^ ;y.gi 
l aa i l ( f ig* 12T)»«* ^ X S ^ Imsiatlfiilt with prViSoomantly golden 
eu tmaitmnTt&Xf nit*! ihort anzis satnot ^oad in t&oitl asp^f 
viaor ^a& long (0*51' t 0*4^ i ocoiEiiit xouadodt ttcAt&vmftm^ 
•9S3r ^tiot 8li#itl2r lofto t*\mk mm hnlS of boa<3 %4.^1lh (0*2$ t 
0*52) t oooUi orsangftd in olitoiitt QSgiod trlfiiiglot ^i^tumX oooitBs 
ftonkftd wMttUy bjr wi firo foztiod t>y l/eamn i^ aneliiafoi ooxo^^ 
inproosloii dftvict tsnt^ imitt]. aoolctto tsitnatod teat ftbovo ^ o oZBi 
mxciA Hit )»«lt iioiiw tlio SoiNKT iorol of oyot {iistoiicM 
iMitnota ooiiiinDft]. ooeisoto olnost oao*9ialf wiilt^ of fioiiteiroftox 
•ftlai* ^ 0^00 lonsov tium oyo viitHt iafi&<lll»ioo (JNls* ISi) aroilon* 
1th hmnm^ tildaittfttat nortllayy (fig* 1S9> oM a t^ldol (fig* 
190) folpi 4 oad 9 wicMiitod reo^ootlvoijr* 
(fift* 151) i»«- tfinfoxttljr dazk tisoifiil oeoj^ O^UA* 
dviooit tmv9 t^fm fi^ ro t ioM loncor IHIAH uido (0*52 i 0*0i) I 
1P,G 
l^ oaie«a tvl6d as long as viOt (0*1 t 0«Of^ t tmawt thsm first 
fUnieXs st^Mnt (0*1 i 0*08) # Itinli^s steaoRfs %smw ihm 
Idas i««« ctTtindEioi^ i first and aeooadt third ani fonr^ 
cubstuai; fifth ssgsaaati Shortsrt slaetli id l^sr azid a^oot IsogH) 
of fourth esismtt <dii: 1» t^roo soea^ iaQtsdf ot^<ia«iir tnz&ostsd 
Qt ai^ sxt faors than Uta^m tisas lozis^r than uids C0««i3 t 0*1) f 
iengor than proeodlog t^rea fuMolo ooesfsmt oo&maod* 
jQmyoli; w«» |]6Z^  lurovQl.tfi tdth grosQiiflhi rsflso^oos ox)^  iatorai 
aidssi pXQQOtim vith if^ ftioQiats siaitptiirot sots so* aatorior 
Sioxgiti iiotciiod in ths fiiaoio* posteHor earsis mmm£ yiat 16 
ssl^o Cfiis* 1301 sMisosotttsm entirs* noro i^m twieo as loi^ 
as Idas <0«£5 t 0*48^ (1 hs»Mts»aily rstieulAtst iwaria^ st>^t 
50 sstftst QXiiias loaieititaiiuaijr strigoss*sH>tiot2iats with 
3 sstss OB mu^ aaciiiifci sQixtiaiia8 ctiasst ss Ham ss ^<ls 
CO«se t 0«2$) v i ^ soitl^turs ss on smtt»m« lK»iriiig a%sat JO 
sstsst Mvtstsusua ot»ti«|ht| pxi»9o4s«iis ititfi rstiOBists 
sssiptursf hntk4 in ad^ MiSt saEpsated on oidsst assspostifhmgMi 
tass4lf issondsA at i^ tni* 
(fi8« 139)0- ttjraUast ti»o tiass looffsr than iddlst 
ssstal sail Iwoadi ssliaaKKliiai irsiii isag i4th 11 ss^ Mit 
aaniaal. irsia i^srt Uu^ paraxial ts viae oargiiit past-
aarsiBai TSIB (0»OD :u>na«r ths& asrfiBal (fin* 134) tet 
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%f m ailiglA mv of 6 «»aira« 8«lui«t iMuwI. txiangltt idtli about 
3U mv^m§ ^^f^^i0^ exvmm^i mse0jml triMm sNo^ spaood V 
a ^etaaoo masH to ooo third langth of a fviaeo* 
2IMJlf&BS8i»« HjmUAQt foex* ^nos Jjongsr than yiiot mazgiiiia 
f»li i^ #i03Ptt ^^eed b^ a aieflaiieo o$pal to em tMva lea^i^ 
of a fvln^Ot 
faim iiifi^* tMfo»93y bifovQliii oxoept srttUowlili a i^nlsl^ ivo 
on tlMae, t€iiz*Qi y^tto^m 
|04AftJteii»<** OosnOf tro^iaatoTf isld^ QLo part of foisozm and 
tiHao inoim oneij^ e^ t liaoo itad a i^oaX oiio<»tf^ ird tibiae and 
tumal aogsmto yoileivitiht tibial afar C0«15> aiatiiiotir 
#toit«]f than basitaniBo (0*15> (Fiis* 19^1 apioai xim of 
tibiao vitli a xnw of 8 pmo* b&sitar»sat ooooad* third and 
fourth tamai aoffeunilia wiHt t4t Of 6 and 5 pogo roiq^ootivoiar* 
ffnfi f^pft*- IMfortfSijr ^>^ brown onco^ t^ at ^«ae of foiaorat 
baao of tibiao and tiiraal aa^anto 1 * 4 jraUoitiili* 
ifeiABMtt*-** •Dftxie broMi with icraaoiiSi rafiaotienat aauaoat aa 
ions aa titonac (0*5 it 0*51) i onpofdtor #tort» oonoaaiadt 
aabeanitai i^iata (Tiii* 13^ ^ oevailne baaaX baif of o^peoitor^ 
r > ' \ 
lenel^ s on aldtts &t emtmCL nottih of pe«l«Eio9 tmateHn teUovoA 
Dy liiost xi^«8l on'tiss^lntM of ovlpoaitor laoa4 nith wgiimX 
lialf inoa^mr (?&g« 13?) aazslBal il%o alons aoraal SMuqiittf 
boeoalne mhrnxgHaal in <lletaJL Yialft fiirat Talinifers liieo an 
olongsateA tviaoglLo wil!t i»»2t» ^ofiffK audi mm^ ^mmm Cfig* 
19601 ^samA iralirif ovs ic^^rooptiblo wtHi 3»a v«aimln«« 
fiaii^slli o f gjBStiidifiai 1*51 M I * 
I . TTtiiv-h^ ac^ vuflpniiiid sj^ «]i* Offers f»ffl X* ft'?HT1*i**ffi 
(XHOBaiO in the fe]Jfltfing cranniiyM* 
1, Four l^tffltadinal fws of ftmoto oenttorod* kernel oooUns 
lai«o ipiinettiZHMi «i:tindiat fSankod lijr nn are of IAISO 
fMB irortoK to fofto* ponotnyoa* 
2* Hooo l^Miitt liyoifttlili lila^« Wmtoplmm, ^xotmlffi idth gvoon&flli 
vefIoetlon»« 
9* fovoMliico litfitty aMqr l^ro win ® liara3UUao idlihottt lianA** 
idtfi oao oir two timnwrorao 
4* Mdltlitoo Utak bnwn with laotllMUio idlh iMMMdl and a^iooi 
Uga* 199 * 147* MnMmftitfiBi ffiiiimilirnntaft m»«^ t 
159* ^«»t f«0ial vtmt 
140* Hendl^Ui 
141« KloeUiJ^ t 
I48« fj*!^t»iai pf t ip i 
t43« Aatc^ mat 
t44« t^ s^mittiei 
t4S* fast e^ fos© %.lagt 




»f^ i<^ i^pfi^ 9,tnati%. tl^fi.* Mmvifti (ibktvtiiwaxlf 1^ « 10*1976 «x* 
CltiU Bmt^ • C^ ttUOt^ ^ t » So* H • 1* 
CJmgfs. 159 - 1W 
ipllp^^l.^t 
iiiflOM«*ip«tleo]jit» with 8«tif«x«n8 inm^tatleiis on fiv»»t0irwt«x» 
f«^««««ne« Kiilt*! ¥ld«r tHaii long to trnxAeH mmw(% C0«$4 i 
0*49) i fymlHBff•rtfx «N>ttt on* mA m %93S tUw® ljong«r i^m 
wite wHli ^o longltii^ &iialL tons of laivo paoetaxoo oxt^idlag 
twvm '9w*%m to faooi oooUl in OMBOO oncioA til«i«].o» INMSI 
oo«]Jii« flMiiod Moftlljr 2^r an asro foll»v«d tgr lango iioaetwvoot 
foiav ift i w l j g i «»ioili« lo^gov than tvoiMirovoo ^«aotor of ^rt 
(0*t9 I 0*11) t oMiolM* ilioIloi»t #i»rti oooiiiMBlay ii^ ovoi 
wtfi<lil&«o «Ml«oalato (Vit* 140) vlth ttfo aoiito too^ aiAd « 
tumoKtloMt aos&lloii' {HM* 141) and laklol ( f ls* 141) palfi 
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4 m4i 7 8«ei!ioat0d 3Pi^^9otlv«lly* 
t^iira ^t^ljBifls^t £tal<ilo asdd olMb l9«(i»3i{#$t ^ ^ ^ t»m$ e^tii^ 
^ioal. @^@ t^ @si tSDtir '^s»a a© 2JQ^ a® v i ^ (0«l^ t 0*§5>t 
a1.ia»»t &B l&m BO olii^ CO«^l 9f}#o«l. t»m ISaaa tifte® Iistig^p 
s«g0«cit loag^r than idL^ (0*05$ t 0*04) t vw^ai£i& BW^m^& 
vt^me ihtm Icmgl ol»b G^xm^ two raid a .^aUT ttiaoa es long as 
vi<]ki <0»S^ t 0»OSf)f 1^ ixe« 80igi«sitddb oWa^m^^ tximeatoa at 
fipoait #iorlQ7 l^m p»ieo^lii0 £!•• f^ jntol^ a aa^ sssata iiiiitQi(U 
StS(XM0» ^^^oj^ ffiotaUJ.e ultH Mtiiifi §ptemi r«£l«etloii8 en 
aorinia* n i ^ ToUealaiia Moa t^iupe* j^uno^tot :^ te»Xii fl^lftooeuot 
ptmmixm (Ha* 144) idlUN mxisxiev mea^n aot^ljr fi»a bscadly 
iio«#i9a in l^d iii^^fN 9oat«flor vrnxs^ mmmt vi l^ 18 «s«ta«i 
Mtt^ffl mmfm$ tistmif a»i*» l^mi twioa AS vid« aa itoae (o«4a t 
0*S) t axillfie %vMi^ oontt^ Boiis in 1ti« nlOdJial wmtalltta IAIW 
C«v than %rl<l« (0«%€ t 0»17>l pivpaaaaiui wide in th« aiaoiat 
HQpaaaaA an s&daat Mtapofi^mina «ael«fta«a iMtyoiiA piopoAMNUit 
n o 13: 
ffvm tetnipff CJPie* 1 4 ^ • « ff^^ttUlMi IWVtt t^fl& t l f i M 08 ImiS ^8 
vidoi m\msse0XksSk vela Iims i^tli 1SI %mB mtmt wea^ixititl •oiti 
(ns» 146) l8iie (0*01^* SfiSlgSF ll^ iBi pt>atagixgiii^ C0«07lf 
&tWseil vax^ li)ag» lom^ ^^^ ^l^or (0*09) I ^isal ^Isflslo 
of Miae Kith a Torn of ^ii@ aa!ta@ ainosit p?ismll«l to mkttm 
tmx&UarX ir^in em€ t^c ld»w^ ttoTiaxi ai@o^ odtoa ti^oiii 
T«Qatioa £t^oi j^ ^ooalnn pxoslfseilly tsora<»^ d 1^ teo wm& of 
8 eaa § ooarso ootao r j^^ pootiiridjri teaoEtl. tii^iiagio wifH alxmt 
i5 6@t«i«t mxetiiQl. fsiagfi iitortf ^ ^ o s tgr % (Esta&oo mptH 
to o»9»fomft!i Icssgdi of a tElzigo* 
2IMj£U;igi»* TlyaUiMti imv^ Vrm t^rao ME@S longov ihmk 
id Sol isaxEiii^ fi!lai^» t^ortt opaeed li^ a aiotaiieo ©^»^ to 
oii#»£i»ii.rtli icsigtli of m fvingo* 
!• tMfozffi37 y«lle»l#i oxeopt eoitao %4.tli a o U ^ t 
ii^lMMitlM^ on ileraal, mxisltii 4 loos ottao o& outor faoe 
«a (Hflflal ^alf of ooia»»» ar tone axid thti^ oetao s^ar baoo of 
t i M a l ofNur and 4 #»c>i^  aa<l otout »»tao ia aom^ aogXo of 
mAs\f i - > ^ - c^aae bx«ua« «oi»t of t^o Xie ar^ Ubo%riilii tiM.«]. 
opwr CTis* 14?) (0*tM alhorlor thaa basltaswio (0*18^1 i^ piealL 
n a of t iUao ana ttSfaoS. sipamto 1«>4 vi l^ 7t 12* 6» $ oad 5 
fiogo roai^oetlvol^* 
134 
igUaAjMS^* Celoiumlioa «aad mo en l^re leeol 4 long 8«ttt« 
on «ntei!loi> toea of dlfldal Half of ooiatt 2 voile tililal apuxii 
o f miOtlUll. i^a|Sl»18» 14 2;^Bg| g^lOItt OOtCkO €ll^lS ^ 0 t d l X lS o f 
titiino* 
^b^y^ *« Ijemg^ r t^an t^i^x (0»48 t 0*4^» 1>l»i#i vith 
^ ^ o of l»ac^ oogoacito stJK^I^ wmmXt^t o^pos&tor os^ i^rlod 
to atocmt ono mvm^ XmgsVh of e&doiasii* 
tn ^ o fouo^inis mmtm* 
S0 nypBiWtt J j^goot 
1« i^x aongitadinsi lono of 
fMWi •OVlUK to fQ00« 
fm tmeX^^^o^ 20^0 of Sazsso 
piiiiGtiisroo oxtosiilQa <^voii irorti^ 
to f noo* 
S« Vottool HBA #ieit«r then Podlool. lonr.or fHan :dLrat fiaal« 
flvot ftaaloXo sofipent* o2o oo^sant* 
3* Vimm OTOieart HyiaiJio at 
IMMT^  idtli 2 tvlaiiealar 
iifiaUao piti^oa iMifova 
Uimn hyaUaa* 
135 
Parat3^p9i %% t Con eli<li^« 
1900 








t Aeihi9Bii^  £SBII» &&• lalL* ^f--
a&» 540» 546t 39t# 
t A#u^ ns<l^  £to» f^t^ TH -^f l^ tA* «tf 4)1 
504» 510» 591» 
4aa* ls&» Ma* <^BI») * 1* i39^i^7« 
I ik9i«i94MaiMlitt i t tu XlUi* ii!& SSO« 
WaeUvmom 949* 
I Oij^ tan «t fagin* £iji» JiBJU HUI* 
d iU* JUP 140* 
















M C D t 54* 
^ (V2>i 185# 196. 
^f^o§ J9yQd&a* j^ fff^ Hi* j^fipu^ pffif.^ 
Asevwut* IHiltBa ifi l U * M*S44*251« 
'^ OJCflKTi jySlft. JSlb* WiB* Sfiii# Py*igi|t.f-. 
^ 551* 
1^9«k» Smaa0 iO i * (^PP» J l i 455*455. 
BB Bfumst Boelvtiaoii im l a 
Tityip^ gligflll^ £BBS> Iffit- AtM f^fp^ jyi 
190-195. 
^Mfct Botieak & Woft«r^ 
fififi* iSifiail* ^ 09* 
I n -^f - ( 
1969 ilTOtfWrtiffigBJt 
1910a JSQEaaims^ uaffliA « 
19t8 S i^jpliosfecsgQa 
19?B gmrnitiMBa 
01!!B|13% ffi^g^- »«^pift.» l^^yy^fyl-
£S(1>t 9$«>3». 
i 19SD aad P9 »aatle < 1990) ssasaarntBO^ ZattHSSBSSSOBiSA v i t l i 
(1999) dMlaittd JILOialaOft ^^»8oa ()parU4 ^^imsm to 
aYIBM^fMBMi * # i » M ^ £ftt«r Oli«8^!iil»i (199€) Qt^ a Jird(D« < 1957) 
%ar MtvMt vAdtr MiinjifiiiirYB to AsoBPttluuauii* 
»»i»iwi C199ID 0tat«« »pojMilblr «*• ffiiiis fiWWrftflMWi 
my havo t» ^ wi&titd vi th HMUlMttadteft •v«nttta3lX|*« 
9«ii4iiiff fovlhar ttxaa&aatioa of tN« typo aatoHalf 
fto l ightly opinieaoA liy fofiiHiianm <1965)# val idity to tho 
loo 
myxttm^m ^in not bo etTon* 
Agaxvai i%9^U) irooordod l^o a&xoio for the f irst 
tliae £v<o@ Indlii* Vhn ^mmaeie &mmtstQ3tB eoggosted ^ lilm 
iriSttt JO s^ ligQDitsil. plats of Qiiao t^ ujaifoma n&dCli Mlth 
QEtdslor mziizi eonosvd on m,lhm olda of t^e aiiriaiiie Uxu9§ 
post^riov aeizgla oomsx vith a «id» notols i» the aldSlot 
ootfi^ muoardod l^ a peir of m»le£otlo a^ol»8t mldloagltaaiQa^l 
WB^o&99 otsMoa i^wm^mxt Hie l«igt^ of t^o DXntot t i ) 
outor flato of ovipoeiltoip olul> e f^^ od iiitH a ailjoazsiiial 
vt^Q oMim t^ o^ ^oropj. e^ szjgln ojctim i^ae opto ono Mlf 
t«s3@[<3i of pMt&$ i i l ) f irst voXnSem tsBbtxiae^utar «^^ 
pxoisdLnaK^  arUouliar i»oti8i e^eoiid *v@l.'Vtf«aPo 2o2^ oEid m^emw 
vith fhiokoKod tlor^. mngiii asad third viEilvalsio long aad 
n&xnm ^id avtabljr airtioulatod vith oooond iralvif <»m« 
fh«8e diazftotoro i ^ i y voUl oa t^o opooios undor s^dy* 
la addition i^opo of toatli toxggam aad lato«m3. IOIMA of 0th 
toDgui!! Ctlg* 151) mn^ ^U» lio aooftil la oopaaeating ^ i s 
ff«isMi fxoa o'i^ or allJiod goooia* 
fitroo •poQltii aro imoiia froa Xadla aassoljr il» <»f*t*M^ 
Mi«>^ wl« £U liaiyil Agtirvai sad 1» «*^ **«^ "**««»f (xtamae^* 
?r«Mntly two aow t^ieloo aro bolaff <tooerl1iod» k iE«y to 
ipooloo insfostod V A8a»fal (10I2> Has liooa rvtlood to 
aeooaodato tho tvo am apoetoa* 
139 
Wt/fitmA k«ar to &imB I ^ M I M of smam JSaoeaiiaxSUMaui 
1* 9uitlca« y«tl0v or i^hititih follow oi> ftOlmi^w elnh 
« FiaxHelo Q^ d olQb tizkitozcdly eolcaxvd blais^ or biaeki#« 
S« i^izil^d iroll^ wt olst» 321|^.tly li^itor or a UttXo 
» BtoaX s«pi»to of fuaiolo hxw&$ txpi^il yoUovialit 
bxonai foro aa(3 sdSdlo togs r^Iiowi emp9 om l&m a« 
• ?»oiitovon«K flttch loagwr th^^ broadi for« and iaiad].o 
Xoso m 9a3Pt blttoki MM90 as long as fiiiiloto#««****«**** 
•••••»««**«****<***«»«»**«*«**««£U JSiSIlMSilJl CHtooof^  
4* fsvtttovovtoK auft broad tNtfi ayoat olub allirhtly 
Xoator f^ *m f^.olo****«»*»«»*« JBI* lugiAlaMBlaCiiunr) 
« froatorortox aa invad aa or«sl ol»b olaorty teafor 
thaa fkiaiaia*»*.r»*««**«»»**»»*»«««**.««^ llBi(i2A (Hikyv) 
5« Troatovoitax about aa viat aa or aamvar than oara 
vlttHit b o ^ aioiisata4*«*»«*#«*«*««**«««***»»**«**«»»*««« 
14 
t« He^t latest QSUI tlE^B 2m)i^ iif t^i^ $d< t^ ^Nlicdt nmxfl^ 
iMm rm tm^ GO vi^§ ti^ c s^l t© f©ij©i.i^ tm ftoiisl« 
us^ants oUte^ mf^ yaadt v^iisi a© li^^ a# ©Mip^ 
iitg l^n Smi^® mm^'^^ ns^taai msgiiiai ir^ya %mme 
foilinriiief two £iaiii<ao nmi^satm eosMnsdt e3JBli liiir****^** 
tvo f^ uaieltt fliiiMKittt »»it«it oliali r«tfttiv«ljr iaisl.3.9r««11 
ii]itt«ai hamO. e^Oli eoim«iiett9 «it^ «yro via************ 
141 
m p«ai09X aot lonsar than toXbayAm tiio ftialeio seesoats 
t1* HBVI^IIQI ir^a looser f**aa 0ti£!9aX Yolnf att^Bon 
fo3l0wU3g two Hculolo @c@i»aQt8 tusitodf Qie tiMao 
Mai^ on m|or i»art****»«*»*»*»»»*«***»4i# Wff**^ ^ i^ raoo 
• PfoatovoiHt^ E ifiii 93P is^ aa lnoa<ll poaieol c^oitor t^su 
^},Ioiii)Qg ^m Umlelo oogiuiata oioitodt otMlo tlMao 
Syamftasfg i^igaii ggtfcflBXiirtn op.ii« 
<ne«. 148 m 1^ 0) 
JaiWliM'' 
JUiftA ( l ^ * 14^ •** ^^^^^^  tftagroonoat rotleulato «dth Mis 
ptmoto on fimi« im^ Mooad atd&iiti oeolXuot OIKN^ P imi^ of 
•eioboo tf^iiiiiigf a^ttc tivowa* lowor poxtion ttdjae^t to l^o 
aoolEota tfaH tho #!Oidca %dtN ft^lalllo lilnlrft sapooa and 
piifpUrf^  rofloetioaitt H««i vidor t»?fia lone ia ffoatcil Yiow 
(0*411 I 0*4) t oooliKit aaiiglii aootol f«oiitovovt«i Xmm l^on 
nm* 148 » ICO* arflrafiiffTftgiiii inttBalni l i «p«s^ i 
148« ^«dA faelftl Ti«if| 
14t« ^«i£i«lU«t 
ISO* I^ SKlUAt 
l§g« 4iit«naal 
|6&« i&^mm €. 
143 
141 
tirlo« %m&§ie than ifiaot Itos than ont^thira hmA utaHii 
OGOlpital 83Xisl» vlth strong SeaUk aetatt iam»mitrmily tavefm^^ 
msthof 9pm9» ^mmtOy mvtsm% emfiM ixk ai» a^ute m^mA t i ^ * 
i^}|^«t ^iiml 009121 t(»2dhlzi|g 0^0 ztOff about i^MT mm diasstov 
fxoa ooei^tal tsoxigtiit y^iss lofo^ai^ jp^d* ^aoeaa t^liig tmm 
than ti^*tlii7d8 Hoi^it of lioaOt sesoboo i^ao £^6 llooipi 
antoQtmX ooi^oto mf^mtoQ. Ixsr olooat fiir# Meas ^rasvfosoe 
^asit/loiF of a aooicat* soro tNan th« width of tvoam at r^dieoi 
oooSUl antoimao insortoa noar tho £ i^ela]^  mxgSMi oantlbloo 
(H@* 149) txidontato ^th aoiito too^t iddillo ono ixithoir 
loiigi raojdliaiy ( f i i ; * 150 and XaMaX »a|.pl (fi£« t&D 4 and 
5 a^pegntod »e^ootiv8ly« 41^ faaxlIXafsr ooi^ ixmt as %mm &» 
tot i^d Snfi oosoont oosMned* 
Att'fefppjip Ctig* 153 •«> Basic lixoidftt aof^o oylinaxioalt mn^ 
than alx tHaoo aongov than id do <0»1S f 0*02$) I po^ooX mv% 
than tirleo ao %mm m vidog #tott«v than folXoving ^ o 
fiiBioio aotsaento ooaliinodt timieH» aogsonto lusasi&r ihmi vidOt 
aodosmtol^ r ootooot f i n r l f^ialolo oogaiaiit voiar ^lort (0*08$ t 
0«03) oooond oogBont loacor than a i^ ol^or fonloio oagwantt 
loao thai^iWioo ao Unc ao lot oopMAt (0*04 i 0*OSS)f root 
of Hio oogMftto oaHovttttl i n Xoogtht ti»h ttivoo oagoowtodt 
looo than throo tiaoo ao long ao vido (0«19$ i 0*0$) # loiNlor 
than pvooodlag thvoo oognonte oonHnod* 
14 5' 
JSUUQHL •* ^^^9^ l>tWMBt aed«zttt«Ijr 99%om§ e U ^ t l y e],«Vttt«A 
scmtum ¥i€«r H^ 'm K»!ie (0«4 • 0*S5) po«t«xt&3f SKSSglii of wmi^ 
wenixm idt^ s i s oetit#9 loag^r thaft ooistTCiiia @9ta« «9f«ziii6 
eeutdUim a txlfl* viator l^an li»)a (0»^ t 0*23^  i ^ s« toag 
ao f^ @o@e»tii&t @9^ imitufg iianwirt hmS^ Uk9 viVi tvmmmfm 
pT&po&stmn mainemr in t^« iA<l^9t «sp«iii^i on aldfti mmpo&U 
l^tmm, losigt iioto1)«A at ^m^ mctrnMrn trnj^ oiiS pfopo^ t«i»£w 
yf jp^  %Amxf CFlg* 154)«* T!a7«iilEi9» alBO I^ tm m& m Half tl«Mi 
loatos* l^an idaot eoetaai o^u Hvondt 8til»33Xglikai v«ia vo«y 
leas bonviiiii 1? lone eortaoi msgliMil wtAu tma (0*05)falnDst 
HiVtto tlMMt m lorn m «t<l» (ni?# 155) t interior H a^ii oticntl 
••In (0*07) i potftmniiuii Tola #iox^ (0*05^« tmm Ihim oat* 
ii«!lf of #10 otlipMii iroini optottiiiB MMMlly tiovdoifod liar i^to* 
vtiMp Of ooomHi ootfto» tdtH 6« 5 oaH 8 ootM In ooo>i im 
voopoetlToljri <a«o imlfofttly ootoootMueiliMa fyliiso i^os^ 
ilttLlllini»* ^^ttUaot OUi^ ifXjr nox<o thaa foov tlooo toii8«r 
t^on wi«Oi 9 mwfA Itooiaoto at 1»io i q ^ of aossina iroiAi 
aoKiiiMUl filiK^o flNMPtf opmoi %gr o tfiotoiioo vma to 
fOOVW) o f 9l fV l l ip i * 
14G 
la^daift itum^m, ^axk Ixrcnrn mtxi^t t i H i ^ at bi&eal t ip oad at 
apl<^ oxMiM^ tSiird a&a tarsal. sii^ E^ iQtQ jrnUofwieht UMol tm^ 
tin ®£ Miliar md tarsal &^&imtn 1»4 ^ t h 6# 0f §• 4 osia 5 
WiMLMBSi0^ 33^ ax^  broiifii exectpt t lMas on ^ l o a l oiid<»thi»d 
<m ^tmtS, stisfae<5 aad taiPiBli 8Qip!»sat9 f<»4 ^QXloid#)f laiit 
MiSBSiSKk0^ ^^x^ bamimf netot^ as txmB a@ thoi^ix CO*4€) t 
oiripoaltoif cionodsiloSi odit«1i plates otavtiiig wmt A&Slm 
t«afli t^ xiptm (l^g* 157) o^ aXiaost unif^xe tfi^!^» a^t^^lor 
nuiiiii ^mpljr OO&OKVO «&€i po&tmAoT ts^xsan hsoo^&ly tvimoatd^ 
XAt«v»X l»to»0 of fidi^tli toKSim oalitxi^ngiilar egdd w<fi «n2a3P» 
io i t ittlB)K«BLtttX 9lAt« <flff* t96(^  not rottcfhinft QI»OK of abdoBiiif 
ontorior wixsla oeaoovo l a ^ « ald^o* posftozior timxe%& 
»maitATmlMtat$ witl) a aetflli in tho M.441oi outsr platoo of 
oTipoiitor (flir* 1$9D ••>3r «iOo ^ ^ iwrofti opoxt ixaMi luOf 
with t^ileiunod doYml aaxBlAl f i r s t •aiirlfova tnaaftBlaar 
<71g« 199!) t ttrtlcnlax* kmhm woll donrolopod* ooooii<! ymttttnam 
<Ft8« 1$9y long Mktf ii«nc«iv idt^ doraeX aaxslA tM^onoA 
147 
r ^ i ^ ftf tm\i0 'u^^ «!• 
MtQiQiias vas^ laiisj*! olcm^tdd (SlO* 1^>t @o^ ^^  {^UsoQft 
Ciira t imo fie long a» uiOs CO*ta t 0^Q3^» poaieti ifiortf 
Idigo^ thsia i d ^ (Ot^ i Ot4>f ti^tort^? t^n^ pvoGQ&SMa tvmdctm 
t^^sm% ^^miola aj30o^na ineli limber t^ i i ^^dt 6l»l> 
tsMtd^l $miol3.0 sa^ olfcBt^  awor©<2 ^ tH loac ttcd^t aotfilJuto*! 
SttpRfi of aspr^d mo8 <ll».%« KhaiO* Cat* Bo* 
i • 1* 
167# ^met 0^ for® wiagl 
163* tart of t^m irisig vaastiiwi 
143 
15^  
ftev the t&lMvim ^tit&tmimm^ 
aUoi fxemtovoaetax tmiaat eU^tljr tmBov thm t 4 ^ (0»S » 
6*lt> aM aovd t*isu t^ dlee of h«aS ulit^ in doroaX a^eot 
B&mhm €mip» eailtia't« on A^amt th9sk& Ixmg^r ^^3 ^ro 
Hi 3^1 cmteanal aoi^ at® losa t^ m& ono (md a hsM ^&m 
^ i t h of fvoas at ooSimi 06<dlar %m9l$ Imi^ iimsitl^s^ 
©epsotxt C^0» l€>> 3o:a#>i^  t^aa 1st em^ 2aa so^psoats isaitotiu 
tot«i»m«ft <lte* t^ S) •* First llmloio mgnmat thoTt§ doootidf 
third oogcMRit oqpiiif Coarthf flirth and aiacth tiagaflats QMIH* 
ofinni in dsiBttnsictfi* 
k* Dtflc iKPOwn idLth aono ^rooniiih r«fl«otie&» en tho 
lierflani tulliiui naanretfljr ooaMaiiiottti ia ti%o B4^ i3.o* 
»aw wfmr^  (fiK, |€7) •« MuBiaikl »&« postsfifviiial Toia oqiiiai 
(0«fM) I tttignl. TviA iieiic«r than oithor CO«OC)t i!i^ Mttl»n 
meftiiljr lMMPAtr«d by «: «««• of oo«roo aotao vith b <ia4 4 
••too in ••0k wv rofipootivo^. 
15. 
J&^UEULIMIU* Coxat, tetodhanteTf feaova «xeept o^eia and 
m£ ^t&sfi @i^  tarffisi esiSB»»le 1 ^ idth 6^  to« 6, § ana 4 
C0»?7 i 0.39) • 
1900 IKtolMMiyrtift * A«»i»Hi4« £fiBA» lUU U U HUNt 
iU^ H1«401* 
904* 
1909 ittlMAaadblft * Sc^nlodalaivciit, fiff|» XOft* SZ< 2$9« 
1 f:o 
-I. O i.^ 
191$ Msm&isMuk 
19S0 A»«»mBft 












t ^its&m^ ot faeoo* £Uiu laS* ltui»t 
I Umit jsoju laiififi* ia8»f i ^ 94* 
t i^ tti^ t f^,j^ * i to* jffyi-f jycc* Jtasflft* 
aP 900* 
ii|iAii|yi^ «i^ ]p^  2K^ll* i>p« 94»97« 
i £ ( l ) » 89. 
15.1 
199$ ilflilfffwyriatt 









i c i * g ) t l e i , 
1<1*2)| 35* 
17-44. 
i Ilo£f0ft -mill jpifffJV JbS* &SU pgafjfg .^ 
ib 114* 
t Cos^ pfixe ^ E^t0de9» iiaiS* i l l - Salt* 
iu i m m * J&(i)« 47. 
£IS2X» i2a» itSBA* 4> g99»245« 
* l*delct jgBllB^ iBl* ito^pl.*) JQti 447» 
i fiseMkainit ggg^ JMfitt M i t - J|t4) * 
169. 
< ^^ l^ ta* d i l l , i i l i * ImiSdl2llJLM 13^7. 
i& (£ ) t 127-148. 
I Wayatt AlftE aad Aftayimlf ^llft* Jiui* 
Unix* fiUkl. (Eool.3«r.> IjQi^  Imk* 
SX^ * 7S - 83. 
« far|«SRlii&a una 0«x#i» iBtfiH^. 
i2lntt.X» 364-383. 
r: •^ 
l i t €50, 
the AaaatttoXapio WSimfljgk^ tet ca£2 ea^ly ^ e^nmtea froa 
t%@ JLsttor h^ 1^ 0 a'b^mce of a furmnf &W9® 1^ 9 @OZGI>98 
^aas^e 19^ 1) • I t i s «^ n»&GitoziMd for hwnxm (pa^M,d0atat9 
mnMhX'o^ fmv® ov I^QQ flattmad fmatoi^m/tmc. aad only two 
ommlar i^giscmts to ti@ Stoiioie of oolo ositoDEia^  aM a v@xy 
txim rmt3em^miM& ol»l3» Alsn (1910) «^ilo 6isoc»ai}&Q6 a tMw 
0pp» of Aaoiim<m^»t t^ ns oaggvatod mm m& nmiol c^amotom 
of @uti:«mlta3. t ls to aa^ outer platoa of oiilpodltoVf iris«f 
"antorlov iseufEi& of ne^onttaa plato (Fig. 188f) s H ^ t l y 
iwnr«ac la tho n&aaioi postofior misiii ii^ th a fioti^ in al^tdlot 
oidNia of DOtolt wltli JatozaU^ aivootod xlOgeo i i ) outwr plutoo 
of ovipoiitiy narxov at IwuMit gmdmaz^ r vldoiil«^ iMiotoflorljr* 
wltl) a «it»naiciiiaX xj.ilso xuxmlne along throo fourth lonfflh 
of doroaX aai||iA**« }Cii a4<lltioat d ^ o of t^« taatli tox«ii8i 
aad latofal l»\mm of 6th tazsuB (ns* 181) ean alao IM 
aaafUl la aopamtlaa l^la ftootia f^a other alUed geaexa* 
So far mae ^eoiea ha:ve boon reoordeA fvoa Xadla* 
A am iq^eelee te deeozibed and icer ^ i^eoiea iproyeaed Iqr 
1 iJ U 
Hnyatf iOjm anH Aeafm L^ (1975) i s araivie«i to aeoomaat* 
t* f»i*e Hill; 0 ^&ta€. of &d(l6I«f i^thottt emi^aessBtim av^is 
• foz9 ttdnga {!l0ta i^ of ei^dlot vt^^ arms of ODljoitzio88 
flu© a0tii« c{mtf^.0tiaif idllh {irai9« of sio^nl %el£ 
• At loast f i r s t £ti£d<a« angnant t7an«f<i7a<i**»***ii«***»*»*4 
9« fix«it two ^etuiiolo aogffitfEite <DBadeEte ^ d aiotinotljr 
i^oitor thaii thlifd Mgaonti oosao of ei^ d^Tio m6 hinA 
t«g« %flWA« •••••••••A* HintffliTftlln ^aya^ «t • ! • 
» AI3L f^ aaieXo sooBbrnto longiMr than id dot a l l ooxno ipalo 
jr«3UUn>«*«***«***••••••••«^ fiftfwtiMttt^ Coq^ovo 4fc Annoolio 
4* fttai^o aoB»«Eit« 1*9 tOmst «ulii«Bfil««»,••«••••*•*••••••$ 
• ViMt tuniolo ooiiPMiit Mutlloott and tnotfroroof foUow* 
lag aosmnto q!daa«ttt««»**«jU rWllflTrmtlim COOJ^ OTO it ABBMIM 
5G 
$t AxiUa« mostliii; or no«ixiy mavitim at t^«lr iimov eatfo»»*6 
* Zm& m3!ked with bladlsiti) @3co3JQaiV0 cf ooasitt»**«»»»««*«9 
8* Mt«am« %deoim« i^ so& e^ Qqgnsats 1-4 out^qpoll fr^XisHmX, 
post mi^iziia. na(!i otiipmX vtHiia s»ti0 t^ial.t alt eoznm 
maoilostt 390011^  imd third aatittiiDialt fourth ^otiao* 
t2^ limgor t^ fUi iMvdi oaaqsiaaX vein lam^ linig3X> than 
stigasa or po@t&i%f@lmi vela o«;^ a«ftt«ljrf alddOLe a»d 
9* fosx>»ft m& isSMmi of nidtllo lege mxko4 %ii^  
« Fowfn ^fi tlMai of sdL^ aio logs oofspiotolsr pallid*••••II 
10* FuMolo M E^wntfl \»y ma^mmtSLt iMis than twieo as wido 
ao loagl segsHmt 4t>t loneor thon 9vdt oln^ about ay 
loQi aa ltaaiolo».#**»«*.*»#**»««JU walftflfMlwItta (Brothoi) 
157 
12« O0SI® &f s t i ^ t le@@ l^ lnc t^ »3iEi»a3. imd fiU&mil into© 
tmm^ t*^«i @M®s^  tm Will at fentnoa^iiaa. v t^ii»#»#«»#»# 
$5» f^ £il.olii 0@i^ '^l® 1*$ anb^ t^istSf GQxa# of a l l Xm^ hism^^m^ 
14* l*iii>i.c»l.o nQgattOto t«4 i>»lt#tfi mth as long ^i tiiiilel« 
«e«pt i^iae m& tMuM and Ittad tmmwm mm^«t«t^ bsoifiu*** 
ftiiii«l« wigiMntt 1«7 tiii|i«4, elMm^ mntm olsi1» 
th9T%w P\m £UiileX« and pvOloia. oefl3ttii«<l %>i1li a|^ aac« 
eoaloatt t0«t twosm W^t&#tt Mod fewim «Ke«pt liaeo 
1&» Wings tdth pzoiietiiioed ioftii^atioiui oad ItjraliBo araa®«*«1t 
«• (liQgs oaXy <3l3tiae(tljr in£iisf»at9d baiioa^ laax i^lna]. vain 
ana vith «a easll^f ©v^Etod^il h?«iliiio tsoaS of waafc 
1C. tlMati of Biaaia logs isaifJcoa with blai^s^ rnit:ia«»»#*,1t 
17» Pemaesj of J^Jfti logs ooiti OJP Isso eoi^ictaly I.4aairil8e!#*«i8 
<* FfKQoxm of hind tm& oaos^t ^@tal e^fis yoi2«ir*»«****«*«»» 
18« Peaiedi <^ort«r f h ^ folionliiii ttum^ fimielo 8«si3>3iit« 
oetai^ iaiia* IKISHI. t i« fkiaiolo «flgi!iiia%» flB%«|aiiX«••«••••• •IS 
:?9^o«!i lAngor #tazi foU^iiiiie tiiiftt^ ftii^eio oteacH&f• 
QOnMiuiAt HnQaH t»i»iQ fliiiiol« aogaifato flttb09.ual«•«••••«•# 
JU MifSUUaAMiL ^tUmmy is yo^oisrod iti«rovo l^ooo ooiild %• 
150 
19* PoatmorsiiiaX Y«ta about oii»»1ihi]rd ot oarginal Viiiii 
Bdddle 1AK8 with temxm em^pt e^tm aad bii8» and 
tlMa9 «KOQpt id&@tal. ttaJif l;iWi^ i«#««J^  .^fftweift^ iff (li#ii.i> 
m Fostirnxstaol. irola ataoiit ti(l«tt of mxEliial 'vvim 
MfcgM!fii1iBa iaataiiiflilir @p«n« 
HAaft (^l6* 11?) •«» ^^ Kixl: bsmm wlt% 13@tal.H0 gv©^^  a^efleotiosio 
wiSar thim Xiiac! in faislal 'viow <0«4$ t 0«9^« z^tieuaato 
8euXptmx*9 y^^ meax pxxmt& on v@rtext tmmtmQHwi iiarzowt 
l«8e thaui 0»2§ X of ^oad tdOth (0*09 « 0«95)f aliaoat two and 
a v^^f tiaoa Ixmgor than vida (0*22 s 0«09>f oooUi ansangod 
in ofitilatoip^ tiPiaa@!ie« liasal ooaUita trcaegp oloao to o i^vvxin 
anil sapaiatai 1^ i ta 01m aiaaoter fxon oeoipitai aaxEint 
ayoa tOaoit, barat aedar ap^a longov ^an tTEinavorsa dlanatai^  
of aara <0«18 1 0*1S)t antanaal. aei^ata aiaoat tvo tiaaa aa 
loas aa tddat aopasatafl bar thrna ana a tiaif tis^w thoir 
aiaaatavi pxaalnaBea l»atiraia «&t«niial aooicota alitfitly aova 
t»!att tha vidtH of ffontovartaKt oexobas do^t eiapaulayt 
salK»aBlar «itafa dtstinati oandibXaaCntf* t74) i^nadvldaatata* 
17$* litfciUttt palpi 






. , » « ! » * * - ' 
01 ofim 
IC? 
eaxtUiiaqr CHg* 17$) a&a lelbiQi palid ( f ig . 17^ 4 ana 9 
H^^ iMi^ ft (ii@« 1TD «• Bimmidb 0K6ep% 1^ 9 (ipieal. t/smmtiumi^ 
of eenpet c^o^a MIf of ps3ie«l a»^ ftmiolo Q«CI!3^^O sraUouii^t 
QO.^ I»o e^liEifixlcaif aljooat six timm a® 10£ig no tddo (0*7 • 
(0*05)f ne^c®! loea t^3» t i d ^ fs© Xuas a® « i ^ (C»05 « O.ODt 
2o»s®s* #taii foSloifiag ti^ fnaielo aaissmta ommx^^§ lisssl 
aa loon ao ^r^ociiias fo»r f^sioto 6ogi» t^@ ooesl&iMid* 
^ t m i •«> l%z^  ^vo¥ii y i ^ istalSio gsissa x^ifl^Moasi 
e»d^mt0l^ 09toii9t s>3P&aotiiQ (fill:* 171^  aasrow In tho isl^dlo 
md- vKpm^d oa @ldt&i ftiEwocui cm oslor purtt lmi%ml^  aloiig 
posterior mzsta« ^it^ilor e^ sn^ Ui i^pJUr o^^ aeutol^ 2ioteli«<i 
la t^o M^iao* p03t9Xior mfsia eoaefinre «lth 2U oo '^i«i oetata^ 
iflf^ ooUula^ ^atiouista Aoulptianit milfmnalj sotoatt wHHi 
pmDturmt wt^r iShtm img iO#4B i 0*29) I <sxllla« ^anravlir 
ttoatififooaa la l^e nia^* vith %xle cnzigiast omitolUtcx viM» 
mm torn (0«5 * 0*SO Kith h«»igmiai muiptaw9$ aipmt xtHinAtA 
irif^ ^ o paXm of toogt loiiim M»ta«f maxgiMim aazki if«taiMit8« 
vith tiwi«t«n}« otxiiko n&A ffisall e«ta« wiiy *]«as f»itoi«» 
lateinl imxigiiit p«opoaa«im nearem in 19^ « iAM&«| oaiq^ iiadod on 
ica 
^9«xt tfi#iXtt ^i^ai^ttlr fi9too« aM iHmxing faintty tiieie«a 
MsautlMm^^^ 1 ^ and a hciXf Umm em long ao ida«i ooatal 
b#loif s&toiaaEHtaiiJL vtia ajia tuo psttc^ott aistad ©I? tronrtioa 
tijraUnot tsaxgisml valii Cng* 179^  .^ibovit ttdea as letig 90 
pestaorgiiiai v«la (0»06 » 0*^1) t stigc«a irela lanfe ^Ksrtsr 
^m tasx^M^ voiA <0»09 t 0*0$) I maPirlziQl fr&ag iroxT^  c^ortt 
«fa«95 t»jr a aiataneo alssost oao-liaif loaiifi of faflese. 
MHiSpMlMfi** 1^ 30 tha^ a fimr tis^a as lam a© v i^t £Mi3ga 
•« Coacaa ^»DII% raat of the lag ^allavi#i aicfsapt 
aoaaai a»xietii af tmmm, teimiaiil)* 
ifi<i^« ^^f •• Caxaa brofMif »Mt a t tha lag jraUaviah aaceapt 
tiliiaa Hill) a brawn p t^a i^ at liaaaf tlMlaX i^ar dl^iootljr 
Xwmmt t^aa baaltaraaa (Ha* 180) 1 i ^aa l xlm af tlMaa and 
taraal aapiaata 1«4 wi^t lOt 18» 8# € and 4 pasa vaaiiaatlTaljr* 
BIMJiilft»« Caxaat faaam aoca^t n^aaS. and baaal aada and 
tlMaa aocaapt ImaaX anai-tliiifd itfid apiaal tiia«1hl»d Ineaiiai^ tff 
IG'l 
r«0t of t»!o tm 7«Ujai«ii#)* 
Mi^BMKB^*^ 3S^ e^  tununt a l i^t3^ #iiii|iig« l^ siiise? tliim Rossis 
CC»48 t 0«4Qt toath t^vgna deaa«2jr o«to80 %iltH natozioar laaxi^ in 
eonescvet pootoilor mziriB wit^ aKmnded ap^ Kf vithout pxotzuelou 
In th® ot<Ml®t iJas^tari^ttts alssssitt latofal I11I10B of ol|^t!i 
t«xs«m wmss' fltteiH ®ii<%x@#dt Esld«aL© of esatosior csss^ia ©f 
3u%@«3ltal plato (?lg* 18S) c^no Uico and cemiootod yith the 
o^atiml Bejtcfe of post®fier i»ri!ja by a loi^taajyaal oeoo^Ot 
oo»tval tmtdh tof^anm^ W latemlly aireotofl li^&^fi oiit#r 
plated of o^po<^to]p C i^^ « 1@3) aavzov at liasot oi? i^aaXl^  
iiiaiS3lii0 p08t9iloae&7 %dth a ^limzEixi^ x i^e aloiifs t^voo 
fo«i?th I@Dit^  of domal wirgint first 9al.vif«»ra C^g* 183) § 
txiop»nPlar« ooecmd ma'vttwn (I'ig* 185) with a mtmaxislaal 
xldgo along i t s v^olo Iwigtht third vaimtlao (i:'i^ * 185) 
eihovtf nasfTOVt isovablr a3rU<»2lEto villi oocmS valvif ora* 
o^poaltoif ooaooalod* 
W i i l a t y a t (Jt g Xlldl«t aftjaStNfldtt KotAf 17«10«197^» «K» 
/hmlfflnlii IIP* m n^iiAtfem isMm^ (^A» KHOIO. 
Cat* 9G* ?• 
IGl] 




1909 ite l^f^ fflfiyriaifti 
1912 MsmmsEim 






^kii^t f,0l}' Mtthf Pfifr* li&fii* Mlltu 
A#ti3«aat iae&&» !U&» lad^ Bbet» 
ig i^ 940i M7i 990* 
504 * ?10* 
B]^ 2§1* 
Hdliflrttr and BiiXlip^t lld.1* JI«A* 
3 ^ ^ * j^a0 Hue* i3li»t JJS^ %u6»tm 
ainaUtt iiHI* Mi» Jfift* iMS* il* 
«lx«nUt teUU Jim* m M3I»4* 
It 153-15% 




1 9 ^ ai^!flt8inyrliift 
1964 ^^f |^^^yy»tt|i 
1f«t 
1t«9 
I f 10b 
%9'm 
19t« 
I aihan* £nfi . I*i l* lBi» JItt. 21 
C4)» 18« 
i:^ €a®aaeaiPt IXC^i $3»S4« 
& IS6» 195* 
Sd Ufi^tle§ MSl^ iSlfiMi* ilfiTfft'- fffiffHf^ -
foc^ff £iBiia« iaadU <^|»i«) JQji 43V 
453# 
^ j i ^ i ' t o i % yf^^fff jysMii3u JCfiilb fif-
dfilMUBt £A2JiU £tjnBb» ^^*« f ^ - JBp 







H t 636»&I7» 
^ t ^ a^gt^fl ffmM^llYgllMI ^ ei^ m i t s t|^o* tlS^ e gsiaza i® 
t^a oa t*s© l^isi0 of smtwai^ ©f twmX& eM ife^« of th« 
6<mt9llii& <WoffsTf 19651») * 
Btaddvfl 1lh<NMt t^o mt^QQital i^lato* oator plat«8 of 
OTtpoidtoiTt A8 imtlAtea by Alaia (ISSlad a&a latoir oadovwiA \^ 
Shaf••» AlftB «i Acsrvca < 197S) for islUJiBflXdttft aad tho 
«Bl««oltA2. »Ut« •»« evipooltor as poiatoa out by Asaiii«l 
(196£) foir tiytfwittlli»l M^ vofar uool^ In 1^ « aopaanition of 
«h«M two ctttonu On tito bftola of tho ooi^ psxntiTO stodloo doao 
OBt ly 1»»o pT9itmt infitojp for isMJflnexd&ft i»aA Jtofthophagus 
wiflt stfildas and alicnlfieQiit f^isaemttae io l^at of tonffHi 
tOVBOtt M 19lO fOlKllO* 
IGii 
W0jr for iStif^ flret tirao twm India* l a 1^ « pr^ isaxit s t n ^ 
thvoe nail spp* tpre d«86Xll>9d wna m Iciir ^ ^^ Xn^^ @pp« 
I t y tell Hfi^liiii sfBfldga lOf Aiig?l^ laiiBiygliQi,iAAiaftfliMMfMiii 
• Peaiooi as tern «t8 toil^idzig t^9»9 fmiieie om^siatB 
eo^Maodf fhira and fourth flmiolQ i^^aixtst aoii»ik^ .at 
£m}|.^9 «^;i3«at8 eosMUiftdt t^tsml Toia 0Ug!itljr 
(#!i>xi^ «v than stazisinil V9iii««******««Jk* fff^ '^^ fty f^f (Mas^ 
t%tnail»l«i idltl& two te^td (ma & txunoatioa or oao tooth 
3« ]isiadl1»l«o with aottto toothi tOMh lonffor l^an prm^Mm 
thvoo funiolo Mgaonto eooMnoAi ^nmtovorloai a» lo»c 
« llBiiiAi1»1loo %fi«h blunt tooth I olub eliortov thoa pxwoo* 
dii« flTo f^Jiilolo oosaMffito oooMaodt fvoatovortoai 
IGCl 
aa tm& aa ^ilo^Q^ two £biiifi(i# om^mtB omMxm&t 
cenMG@6# fteiii€a« ciistaiat® tet oM Sai «i^i? th^m 
ia fwmtal. aspect %ddo7 thsa ysm iOmH * 0»45)> fsptsatovaftsK 
wi69» mom t^m Gtm^fi3L£ hm^ niSf^t ae lo&a ao «ddte C0«^ t 
0»£5> I ofNilli avrangad la olv^sd m&lmA t f la^iet poataxieir 
o««U»o 8op«pmt«a h^ %m9 l^ sm i t s ainaotnip €amm ^ ® Urn 
and oevifittt]. amiKliit Ayes lilai^t lmT9$ &iemom,mm two* 
IMlvi !^«li^t ef h«ftdt ttil«r opaea aliafhtly mtQ t^ma h&lX 
for* XwBSthi »eiol»wi daapt oonv s^zsontt {^taaiial aoakats 
lOmst MA99 aft Itieih aa iddat eopamtad ^ thxaa tlaaa theiv 
tsaiiavojrfla diaaietart dlatrinea betwaMi mktmmaX aoolcata 
^m» 164 «> 195* JitSsXilaaBSiMtiL 'r^^'^rf 8p«it* t 
184* l^ aalt fneiaX viWf 
t37* Antmioai 
190* rart of fexw tdins vcmalisiit 
191* F<in of si6c!a.« tm% 
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diiitiiiotljr mT% thaa oa»»t»ii^ tddt*^  of twimmt m^tmsmm 
iaaoTlet litlim 1J6V«3P lm%X ot 9^mh Wim(&Vk9» txidoaxlatd 
oa s^^et&t <^ 3?siil mm^ of peaiodl. oud ^ntc^ fm^ 9t 
sato^# ILoae th:^ ^ tmir titms as 26i^ fie ^ ^ (0*16 t 0*04^ s 
peaiedl. %m® thm twio« ae ton® ao nia^ <0«0S5 t 0«o:^ 
ioitgsr KHm toia4»%?lsig two ftmlole s^smenta eotMki&&t ftsai-
ol0 t30iMiat0 ectepaamta iscoept first oad thira #!i€^ am 
ao long @@ w& t^ ®@i^ »i!itai iner^ aoJU)^  i& slso &,ata€i eluh 
f^.rm 89ips@u.td6t ^atiiiotl^ X&®& i^m> tv;o tinan Itm^or 
tHaji vieNi <0.11 t 0*01) t Qjia tourer f^aa p«ie9asjJ0 ti^ i?®© 
ftmlelo ssgeionts Go^^&ijmA* 
(jra4S* 186) 1»m«tff aatexiolftWana aoziglBs vlth A Whittt patc^ 
ea mish fl&«»t aatoxler aifKiii aetc^od in th« nld^«t yeot* 
«xior tmxgiM ooBf«x idl9i 90 loiift tm^m$ aadlla* tzlaa^l«r 
and lHei»«4%jr owitlaiKms ia t»t« a&ddloi wmtallns i#i0vt«r 
than sQttlN» with f«st«riov aasiKiii xmunAid* laWmi TOKIMI 
laokiiig ••tao luidi aotilpturvi n»tiinotitfi with tnia«vQSfM 
•ti ia«| p»»9»4ft«tiffl JMurflow in ^9 tAi/eOM^ «icp«na«fl on a&4«H 
beyoad the Xonrdl of pmpi^mm* 
funwimu <Sls» 18S>»- l^ sraHa^ t s U ^ t l ^ raor© «»5«ia twie« 
ea %cam UB idg«i costal eoU tifDadt« dstosof sttb^ x'gixkaX 
tr^n leas ^t?i 11 long oetafti msgiaal V^M (?is« 1 ^ 
CCyp^ S) a l i^ t ly movtwf V^9m po@tm3S|£iiiiil (0*0^ • s t i i ^ ^ 
ism (0«Df ^attitiotljr Ioniser t^iiii mi^lncil aa voll as 
|}Ost mx0^^ irsisiat i^ sevdUm tzoidealljf 1^ iras3?^ il by © 
c^agls «tm Qt § ooasms sstast ^aal tzii»3gl9 GmmeXs" 
sutos©! t l .^ miifowajr sotossi aasssHial ^ctagii #jortt 
apaeofi 1^ a dlgtaacs ©gml ^ oae-lMira thtir l@Bt@t*t* 
ff^ y^ ^ yt^ afflt »• %QlJUiOt tmr Um& 00 long as uiQei fsi^ acpt 
lofi^t »oro tMm oiio»#!lva irtai; id^tht speosd 1^ a dlstanos 
•qpnl to ea»»tottrt^ l^a^l^ of a fklago* 
fftiMi ^ag» «• Initomdy IfSUov sxeo^t oosas m&. tmo7»k 
wltli a Imndtlilt londttttfliial tioaa ^bong aospsal laaitciii* 
mUf^ nOjr oolonvsd ysll»idl4il t lHal sfiiv (Hic* 191) • 
(0*1) rfioytsr tNan ba^tavsus (O«lJ0t i^oa l vim ef tlMat 
and tarsal svcnoiita 1 ^ with 6^  9t $» 4 «ti<t 5 tags «ttspaa» 
tivalar* 
1 "V /' ('J. 
i^inA f «tf» «* iQifonaly ^^lUxm mxsvgit mmm i d ^ n bsoiailtfi 
ao long a© t^exax C0«§ i 0«59) t ovipoedtoir oligfHtly «K^SI» 
tsfii eat9Sloi» f^ iacgm ef taa;l»i toi^ iBn (Hs» 193 etme-fv^ 
«it5j a eaiifst pw»"lfttai«» in t^o sd^^at a3^ «« witH Iteor loac? 
at apQiEt M<3^ l8 of po^mAov mxg$A of mi%9S3itfii pts^n 
CFig* t9?> <^ »d tikxh ooimaetod idth o ^ t x ^ sot#i ^ a 
iznifSoiB ¥iat^i aoxtaX asuiElQ thiok0£i9d (Fio« 194)l thtxA 
iral?mta« i^ 03*t» mriral^ artioalatdd %tt^  s^t^a iral'vijr@3mi 
outer platitt of oidpoui^v ( i^« 194) »ar3»v at hm&§ l»?oad 
at iip««; with a x i^o along doraea a-ixelai* 
Trililfftf! Ilf fWllil# 1«S6 m* 
U J P BMMB^ Iaa faasl* tet eim 1»0 iUffdnntiataS as f&Xluira* 
(f&d* 199) •« @«ai»a »»>« ox* Ineui ojrHindxtaoit 
p«dlo«3l Tmrar ^^ertt Itetitiat* atpiaata 1*6 4i«rUaetly leiiffWP 
than widt %iitH long srwit >taiy«} eiu% «0&tiziit 8li#ttly 
lMlS«r tiiaii pewm^&m twd Amlola aapwats ix>]iMiM»<* 
itf^flHirtgiil yi>sm^ CH.A, £liaa^. Cot. 1&, 0 » t , 
(Mai* ^M^ 
sotttpttufQi in £)roiital a^p30t eUl^tl^ tildtas? ^m. lo:ag 
<0#4 i 0*57>i vert«3it Utm^ sss^O^ aaass? eo^cimfi Q2?«t ©slur 
^^ }ii»« {»id region between s^tamial ooGkdtd ^arsely o@t08«» 
la twe yowat fxontovttrttK (tig* 196) Xoagor t^ f«e^  vddt (0*18 1 
0*1$) • l«wi tHan oiie»1!hi»d hoad nid^ <0«4 1 0*1S)t. oeaUi 
arzwaged in acuta anglad t>laiiia.9t Imoal ooalUia aapaamtad 
I17 mitm V^m twloa Ita dlaaator t»m m^ xlia and soxa l^an 
ona aoallar dlasetar fsam eeelpltal mate$»i% a^a blafliCi 
daaeaadlliKi sora fHtoi ^alf Haii^t of Ysaadt aalor apaea 
I96« Wm€t l^nskdH idliwt 
199« ikntwumt 
^ 1 * ta3?t of torn %dm$ 
2Di'« s^is^ t of fosm tria^ vtimMom 




1^ tlUN>9 M^ss Ita aiaa<it^t laEot^ Uiaanc tetwMci emtaaaal 
aoeictfis aere t^ i^m half the id<3th of f»ia8# a^ttnaaft i&mrm 
tod o2os« to oinaX msxglMi i^ Dittli3.fim tzid«»3tat« (Fig* 19?^  
tssth fe2jmt» aaxllliay paifl (fig« 1989 4 8es»Eatdt fhirfl 
ssgnssit ^&v%Q&t» tmaefS l/ms* %t^<sae Wisn Ist CPS I ^ 
@QC;^ !iQiato eoiali&iioat laldal paStfi 5 fisiEnmtddt 
Afitmagyta CHS* 199) •«» ^^SiZ^  Dzmm &pwi of eltib ;ptH&^#!t 
^ s ^ ^^^mmli^ m^m§ %m9 than § Warn nn i^^ sm vi^ 
C0«21 t 0*04f^t !>3^ 09X liiaBGtlit t^o® es limcs as ^ i » 
(0*07 I 0*03!^ » 8^rt#r than tQltm^m t^vea f^ o^loXe eoguo^ts 
eosM&edi fi]asio3l# isodovnttfljr otf^e^t WEiot^ st £limt ftsxklol^  
ee^Q^t lijngtr t^aa iiddA (0*09 t 0*0^5) I loag^r ^rm mucxk^ 
8«8»iatt se@oii^  0Qg^»t uldor tfi^ Ixnig (0«0!$ i 0*023), 
third and fourth fumolo sopMVi&t l^oadratot fjLfth ooi alxth 
fBttieXo s«aaftiit aBt>«paXi olnb ooiB^ a^et* sotoaot «moiS^§ 
1»af— MNPMat«4» sU^tljT laoro tha;^  throe tiiMo as txmg m» 
wide (0*16 I o»!^ 5>* s l ^ t l j r #ioxt^ 1^ iii3i pvmm&im flTO 
foa&oio eegMRite ooiridfioa* aenaorU o& a l l fimioGtlare and 
JIuuQMI •* ^^ 1^^  biowa idth netallio refleotioiMit aeittii» 
179 
and 8eitt«Uim xt9tienlat<i pmistettmt v9(%imlM.9Xk pm^Anm%% 
^mtism vlQm V^m V^ae CO*?S t 0«;0i ^aiitlao tnmmt^ and 
powUsn teM£^ o0tsE»f 3L^a»il 9^^m tBsiMjm m'Um imd 
aantiWt tes^ Ilicat «ith timsvarmi stxlaft ^ ^ tiio tm&3iX 
m^& oilier aliinci axitexolat^ eeUL issiElat p«op»agt«um BUXTQH 
la li^ e nld^o* wspm^^ en aidddt aodovat^^ mitom idth a 
pwovodnmm m& tmrndS^ r tz»£ieiitod at g^ cnu 
titiMi Xo&i^ r l^an %dldei ooiita:i eoH bxoadf dotooot oab* 
Raiisiiiii], Y«&a loag mth 11 long iMitiuit potfl t^ sss^ mia iraia 
(flir* SOS!^  vovar #iort (0.0f9)t staziiiiiii}. #ieyt«r t^ a^n 
•tiCHil (0*04 t 0*0^ t apMttlim pwmdm^Xij 1iOJENfov»d %j n 
stuglA i«v of 7 ooATWi MtMt ^»RmX tximsPLm et vim vll^ 
oalw 10 o«%ft«l %f&is bXate distad ot ap«oulnik vlth nalfoxn 
irtt»tii»x« of snaXXt fNia stflMt ffiiszBSAaX fxiogo Y«fr ti^ ovt 
and sjpaead hj a dlivtaiiea atttal to m»»1^ir^ of a fxtni^* 
180 
w«ttA ^^ 'V^ * •«> ^yaliiMt ttaxglnal •«ln utth tl$x^ 99 euvf e i 
l)00lcl«l8 at the ap«xt imxiiiiiea trixm^ Hmgt p^tae»4 %jr a 
^stanoi 9iBa3. te oii9»^erfih t-vi^ igl^  «t a fHJSget ana sliidat 
9«3ia^  to ostti^fth idng wKSI^ s* 
f «^m hwmi &xsm^ tmmX md a^t^iX. «mi»"'^ tii?4 ^@2t2joid^ t 
|ii^di.ft iffligff »« CGxa»t toBom oaasapt Isaaal @a<3 g^oal oa#» 
foiirth bro^iii tiiaae iiit>\ ijQi!ti£!eatioii on beuml. 0E@»t$tira ^ i 
la®t taffoal o^jsmt Itzi^ iat J»ot ©:f t^e log irollonicfst nl<S» 
tlMei ^par <0«I5) CHg» 805> sttoh loagtir thda !>f^ tQ:ri»a® 
C0»11)t apie^ xlm of A^ tibitm mk^ ta i^^ sogsmtn 1*4 
nit^ 7t 10* 7* $ mM 4 pmB i^apaetivol^r* 
TOffff ?ff^ •<* CoxMt txechmtsTf tmmm, &3m^t tmmX xl% 
tiMutt «xo«pt apiosi oii««»fl)ix^ oxii lust ttiiriffid aognKit 
hxmm$ JNMit ef I9i« l«g y«Uoid#t* 
Mttlftmn •* Q^B3rik lixowi mill ootaUlo rafleotioiiiii i^ ovtMf 
tHaa tNovoxt wtevattljr •«to80t ovipoaiter pnttxutieA* 
l^ mctN ot fMttl.«i 1*13 aiR* 
18 
mu^sn^ $» on fai^» tnm.m» Vmt«§ taloi^dlt 8a@ Oaili# 
(H,A« I%{|2^ « Cat* Ho« E * 4« 
f&tlonat 
mtmxm^ oookol® eei^ixatoa t^o© t*to <aoc0tos' of o oo^ott 
dlirlfiiioti l)«tvo«a antwsal soi^ots fiili^^tl^ tmn t^m oae» 
htOt Mi&^ Of fwmB (0*07 i 0«1Q I ia^ ail»2.0E} txitksstata 
(Fig* 210> with mm afiuto tootli a^ a tiiQ tvtsaervtioaa* 
(JNlg* 211) •• Bxowatsoa^ o^Unaxiealf oore t^ s^a 
fiir« tino* tm long «a wld« (o«£ i 0*075) * poiilcoi twioo a« 
toag m» vldo (0*07 « 0*099) • ishort«e ihm> fOUovios thx^ 
fUBlelo 9mgmat9 ootfMLMdi* ftuHeXo «MS»mt8 fizvt (0*03 i 
0*02£) cmd iMiOtf&A (0*05 > 0*0^ %il4air thtiB longf IMrd 
f^ mlQlo sogonnt qinatnito (0*055 > 0*055) • vomdniaff ttmlelo 

ISPy 
0.0 6 mm 
18; 
diotafii ol«l> Pixm 8«8i3SEit»dit X9m l^m i^m& t iaes Ioiig«r 
thm Widt (0.17 t 0«06)t #!07t9lS» t>l3B fO3ll0VlElS f ^ T ftSI^ Ollll 
jsoetsiler iws^ L^a of i«©a©%ia %?lt^  &> tmm setae* 
gjffffp «*^^ iM^ H1£)«* l^ l»..f33eEi2iai V3l£t i^ lts^  %3 lfi% 30^103 
eaiigiaal v«la (Fie* 215) «^oi?t (0»04>» fiS*io»t©y i^i*M pool-* 
osxgiaal (0«O§) mS 0119 ItiOf of ot igml (0*C^| c^e&nlim 
|)X03dimllsr tbori^md b^ ei &ljagl& mw of 5 eoaimo tmtm$ 
ffyf l.j£y •«• SliajelE lizmia Q»s9p>t the apleal. xlQ o£ fesosn* 
titdAO with iKistO, 3fim aaaa s^ icmX on»»:toen^, yell0%d#^t 
tftMai 90g?aaat8 VLi^t teeuniiih* 
ilfff?* ^^fi •«* E^^ M^rtc Uvova «xf»«ipt tNUMl 8i»t2 a^eni vim. of 
fM»vii« tlMLso idfit iMUMiI. xlis aB^ ^ o o i mv9 ^^M tli9^ 
Kitlrdo a»a tftTfMa oogBMCito t»4 y01]inii#tl t iblat opnr <Hg* 
S14) «o li»Bc fto iMiattortes (0*19) § fi|»ieal via of ttMao «AA 
tiiroal MCHMBto t*4 wll)} 6t 1£t ?• $ aii4 3 pita rospoetlTolj* 
WiiiA l«Ki« «« ColoBMtloii MBO tat of foro loss* 
ISFJ 
fiiWiflhiiiffiirii irt8llll[# 1*^1 ^^ 
(li«4* Khali)* Cat* Sb* 10* 
I B B ^^OTZHttft 






I llQgT§ V&i^-^ MiSi^ «l8JU f^^ f^ * |Sf,|^^ 
JgSi 5Bt 345 r 983* 
! • 90«» 309. 
I aixigBitf ISHI. if*fn*^'*»f»- liyi*t 
A< 1£4» 
i Ummv^t Hfliiaft l lmlfia* ' •»* Bmsis^ 
tidoai 73t 88« S75* 
18G 
1927 fifff*f. f^<ify%>ff t &ft^ aEi» SsEilJt* iUS» JifiSb* Hui** 
1 9 ^ gOfflBlfeac^glttR < GoiixsTQ* M X * gnl l l* Bl3£U ilKl*» 
I9??ft fittnaifliBMiiriua » ^«rxi@r3» laii, Mmalft* Jsl* aaa* 
186* 19^196» 
19^3 gfllMSlflailOTI^ aa » ^ ^ a t t s t Hitolrti<&t0 ^ i s 
llBCii* ^^ f^ "^ ' '^Mf'" IBsK^ MS9MtkM 
U1B « I51« 
1 8 7 (^  





i F«b%t Bofttooic ^0ft@7i lilfiu Ml» J^ U^ 
i t 564-585« 
from i t s G208II ©Hie < ApM t^eocpg'feia ^bmmA W i t s asot^^ui^ 
toy %9trwal (19^5) » l a ooaflsi!^ ei« A •a l ld eHa«aot©r at 
gcmoic l«rral> IBasi^ NMi thes#« the #iAptt of teaath tanpm 
CFiefi* 192f 204 & 224) ea» al»& tod tal£«Ki as m usippurtiiie 
fliinntotor fov ctiu»ii} aia«!iic»ai9» 
4 ami 8p9« |U •JlJliinlt flTtUn ^as tonaxi aoe^eiliod* Kity 
"to ftoooBotelo thft mil ^ M I M * 
1* Ql%% tm leag ft« or tmm«e IMn l«u[ilol«»«»*»**»*»«»»*«**2 
18a 
m Club iA4Mtx3jr idhovtBX thaa fiiiiic^***********************? 
sixth Q«get@sit iMtiQgif Xoen oloaxSjf litoiMihi ii^it* 
at {meoaf apts of tlMae and ^ddlo tarsi i^itie^t 
txmtmwEtmt m ULttlo lotsger t?!3n lisDadi (^ ,00^3 ioa^ 
as t h ^ ti?!^ 07®]r&e ^ai ist^ of @i«t period}, a® l o ^ 
aa fimioXd saeti^t V4 tmitdSi ftmiolo seipsimta 1*9 
maitifozsii aiac^ iKit»3<iuisr«i ol»b tm 3jo^ as fnaiolQS 
et^iml vCia ali^tl^r longer t»;Qa vsmsU^ veiai i^la^ 
tibia® with t^ O Q]^ Z9»*«»««»«»»»*«*«**|U '^ '^ fliliiyM ^ *^ KR$9t 
• ScapUt polecat rsad fmiiei^ oiicJKoat© %m3 tlc^it r^oHoWf 
@ii:th t@QS?!»mt ^^xk \mm^i XmQ H ^ t ye],3^ eirt fzoiito«» 
V0»t«»i ©»« aaa 02^ '^alf t imo IO21S02? t^ iaa feltltf e'*J8sfes 
ih©3ct0r t*»n2i t«^ iiinra2f©« aiimstor of a^«t p0^o«l. oloor-
iy ioD^r 1^ all fUQiolv stgiwsts t«4 msit^dl Itrst 
£tmioi« Q^psoat imbeiiiaroi TmsAMm msmi&t& tmm»» 
about tDO find a ^aif t i ^ I,02ig02* t^aa aazisiiiiil v«iiii 
hiaS tibiae vith a odtaglo QpBV*«**«»»*»*fi* «i**f l^unflO. 
5* OesUi in tfiuiiatovaa. tH.aiigl«l o'vipoaitor iHiiio«il»d»»»4 
« Oo«lU in isoeoX«9 tnangloi oidpoaiter aiii^ttiy 
189 
5* Proatc^QSton feroaSj ent^ . loss©!? t^ s^a iAfi0l c:Tr»r c£ 
daaio tifeleo oleaifi^ t^ovtm t^ .rii %aitsroti8»#.•••••••• 
(0»?9 i 0»5Dt «it^ cosrse i3«iiotatloat ocoapt s^mt^$ oya® 
vliN i^ <0«077t 0*57>t oeelli in ioosoeleo tna£igl.«t baaed 
eodSli eiXom to oyo xi^ttbottt tidoo t^eir ^amit^ tmm 
ooeipl^il saxvini i^o#ce ttlao^l ci@ ixmg AS tzmiavorao dta* 
iB^or of oyo <0*l€> aa'tosoao insostod oiodo to owSi sMirgiiii 
oovobos do«p» oonvofKoatt ao«ti»g atjovol emdlbloo (Hs* jSl6) 
trldoislato vil^ pointod teothi iMxliioxy (j^g* £17) at^ tf 
2 ^ » ?9i}aotiii3t 
221* Fart of foTO %dmt 
222# Pr»ft Of foi^ Wing wataUftni 
2I0« Pfiaft 0f twiddle l t |$ 
191 ± 
102 
IftMia palpi <Fig« SIGf) 4 «iiad 5 mgaiaatea vwpmii.'vtlkj* 
o^riia^slisiii* diivm tieifis a» Imie a® «idi« (0*s^ 4 t 0.05S) t 
po^o$l ^ii^tljr toea 1^ .fm twice eia loatg us tiitlo (0«07!M 
0#CH> #!6i?l:er t*»aa ^HO^IIM; thjra© fteidel© e^iiisits eoTMxm^i 
ftaiol® es^ r^^ at© oJii^^Ly i«id«? I^m tx^m§ trnvmi^Mg in 
«iafh ^stafl Qxc^t t^o Sra w*!io**. io #toxtoiitt lat f^ siiioXo 
j3a3?TO«ls^  ijomwiefi at Q|^ «Xt laore thn;^  t¥ioo Mmor V^m. yi(^ 
<0#1T » ©•OT^  Gl»ortor thau |>rQ€»8Mag fl've ftololB c^ssaats 
^e«f>y «• Bsa^ Q©t@2,Hol |}iit)@i^ ii6® y'M.tdt rstim^latoi px i^io* 
tus (l^ l^ « @^ > ^xoail of imli!ioi«ci yitllii mt&eier tmx0M %d1^  
ft notfj!*! ia t^ @ ^daiet postoxior laszjgiici ooanrex idt^ 16 e^taot 
aoututt ida«r tha» lose <0*3a t 0*lDt miltae a^aratod ia 
th« aldaati BeutaUxua 8U£!^tly vi&aap H^^m Imm <0«k5 » 0«4 « 
ooBfast vonaaaA at ts^mn ^^mpo&nmm n$xw^ Izi t^« sdd^iet 
mBptmOmA ea sidasi ffio«0908t|»i»ig8B laotcttad at aiiaiu 
CHK* £2t> •<» Wail ««nr«^f«di It^iiiiiiat abettt two 
and a ^n^ tiaaa aa ions aa widai aaatal aaii v i ^ i suixisiAai 
iraia (He* S8S) liHoxt (0*019) • •avy' aUi^tljr inAiaaiitadt 
aticaal iraia ionc (0*06) § mrm thaa tuioa aa Ijans aa peat* 
10 
Bi»^# imr 0f 4 mwetm m^m9 ^em^ ttimgl^ nith a^tit 17 
sa*)^* ipd a 1?^ ^t £Ii^ fiat«» ha^y mSmmi^sal. vidiH @ax«» 
ftiyii ^myft «• K0^ &w®lo^ai ?j^islto»l less ^jm tm9 ^&m 
ft© loi^ a® 'A^l ffi&f^iaal iwie^ l^i^t mv® Ptm ea#«»#!i»i 
t^ !eip^» a litti@ %mm ^tm tasal #ao foux^ of l^Mno and 
tme^sr Co* 141 thm^ tma&tmmm (0«1iS) t ^iai'lai»ia»t !%pieal rim 
of tlM»t una tovaal a«e^ MKt« V4 y$M 3$ ?• #• 5 ai^ d li 
wtiiA ?fp* «• HaifofMiy 0Q2ii»r^ a ia:de liX<oim asti^t fiiseons 
10.1 
%hQt&» (0*49 » 0*46t) I toaUk t^^m ing* 224) vlt^ ^eotsxlor 
1«t vaiiritdra (Fig* 225) »03^ er lm& mla txlmmtost* ^imm 
emc^Oi ertie&lT^ knobs Utt ia pTOisilii»tl 2)iS v^^f&m 
(Ftii» 226) loiigt daa^to ^th thi< f^lgi«ia aearaal. fmrgiai 53ra 
imS.veM0 (Fig* 826> v^vs tx^Q o^^ Sfwn?e»# nsvabl^ «i2?tieti-* 
Istsa with O3coatl vrO-vlf ersi ont^r pXstos ©f ovlpo««t i^P 
(Ftg» 22t)f sfMPs^ n at MSQ» fe»adly seasidiaa at c^m^ cs^r/*li^ 
liifj.i©tl©3a filoag t»*r«a (itmrtera ©f tloi^ni miJitaJ ovii^jst-lto* 
la3y^ Ees^fbleo t^ @ fossal® mo^t tor th® foU i^dUag 
AatiiaHMt (^ l^«* 22&^  •« aoa^a a%<mt ficmr 8a<l a ^alt timfn mt 
%wm OS wlA»i p«dle«I. alaest threo tiat« em Sxme an v&<S«t 
fbaiele MSMiita !•$ lonetr t»?i» iii4«f alxt^ nagsont ^QAdxntet 
olitl» #i»vl«r t^an pr«o«<lloe fotii* f^nt^o sotpsamfs eoidiiiittf* 
ffi^lOTi^ % » (^9 India* V,|»,,F.<mt Hnipsr* 26«9»tS» «t« 
(M»A« KHIIBO. Cftt* So* • 9* 
a«to««. 6 6a .J«f0i{8».* . taas»«, lo*^. 























^i 'vuatiif JigJU# J^ jsii* £&fiil* i t t * 
9 6 * 9f • 
Haterotcm* £tl|^» ^gil^ Jte* J*1?T*144i 
eoi^^rei M l * f # ^ f - Blte» Sift* 
I t i3 f f a ? * 9f l^41*it t49-aiO# 
Oei^ ^^ POf M i l * Ji9dl» Jiil» W 43**^» 
^^i^^^TOf lone* SfiSltt B i i * J|.> 15^» 
< i^i©«»»t ffJLIlffiraitl Jl« 395i 408.410, 
l1t^ <NKr»t issa^ ^ffm-lftf* 2 p 409* 
Mi|^ 3L«t liftx* iiSimU BiJiB* fllftt^ SI115< 
fla&atvjft iOfttt Siitft JgA» J M S * J ^ 
544 * 9# 
IDG 
195$ llTagatoflgyBa * 
1 9 ^ avfii^ftlnnraaffl « 
1972 ^ifsgainoCTBa * 
197B i^yftMiiflrffBfi I 
197S lataflpfliniiinBff t 
S1>» 10CK180* 
6 ^ 6 7 2 * 
JEsoai.* 39-43. 
Th9 gams IttTftyiltflflanBUi »ilT98txl Qa» bo af^amtsA 
f»mB o1»i«r «iKMHrm toy hatias o f lot fxiontovorto^s igiS o bfueli 
of ootiio on noaoooutua and oetit<iUim« Oon^vo <1931)t Hovofov 
inelttted tuo opooloo vit* JU «**^^*'>»*|* f Coi^ ioro «iiS J^ Jitfjbl 
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fToyiat* Alum m& Agaxwea (19710 prop^wA mm 
gioital plato eon* ff^ ap*^  in th» isld«l«t po^tuxlev i»i»tii 
with o dtt«^  iiotcjh in 1SN« edLdaiet ^dos of aottdi vtl^ ^m 
^tm vil^ 11^ 8 3i6t#i <Fig# S39>t ii> out^ ip flatus of ml» 
tile to th« mm 9pp* ^(tmwi'b^ by tho pv»3«iit wzitar* 
Shape of tenth tez^ gtq|» vith antexlov «3aaeisl& aotx^wsm 
ittfiexed aad i i ) latein^l toliee of <Kli^ th te2iB»Si aotfli 
eiaiatei CS*ig» S3^ eonld alee piwe •esy ^vlp fai. i» the 
««iieile Ma(eiiee£e# 
A aeir epeeiee J * jMunopiMMl •p«flS !>• deeetllMNU 
Xejf te tite epe^ee ilipea igr ^aamt et at* liaa iMea zwrieeA 
te weeeMiiate the iieif opMlee* 
*ANK«atei te Pief• 8#s* lesadwoaB «et&fe« Batefioloslftt* 
OeveifMNttt ef Xaftla* 
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fi^ tr #f> «|%<iftiflii flg mvmmAnmifmi^ fiifyiMitgi HmtMtfl fai 
e* l«oap9 tifioo ^ loiig flU) «;iaOff po^ool oao n ^ m lialf 
tifsos no loag ae td^o* fiiiilolo ooiE^to «ri^ Nr ^^m 
ImgB etuh em lam GO £miiol«t oocipi^3L mofgiM 
m t3oapo oXo{iJ?i;r iac»2i> thoa tuioo an lone ao vKlOt potSi* 
001 tiiro ^ S & tm^ X tifioo 00 Imig eo tdSo* ftsHelo 
ooipsont 1*3 isM ^•6 l(»9g^ l^ sta vldoi sSjtm oogmat 
ttMi^ ltetot oX«il> as lozig BB "pTmmSiMa 4 fu^oto o<iit» 
amto ooieSttaedt oo<Kl|)l%l mx^iii deopl^ os»f£sl^^ 
f}Osforioxllj'«*««ft*««****»«***«»***»«««£ft ttrtjfoli Coisporo 
?• tfoatevortiNi fiaoiir x^atie^lotot fuuotatot opoofHag 
100 
mvm U#%ft tcffpmxtm &twnelly mp^aem^, m& in othor 
ti^t ^loii^ S^emm v i ^ d<Mi:taiPi» of ^et^smm(imm**mmm4 
m Fvontevoztoac aluost i f not aetiially aaooti}* eoieflpt 
for ffliixi't 80'li|[ftsie i^i |A2!iiy|iA'tti^ Bui«i*«««««»**»*#»*»*4)****S^  
oe^^ tviee as wld» aa toag* p^dieo]. aljoo^t as ymQ 
ae fomowiag #imM ftmiolo Mpsantft ^isiliiaadi siKpsfliita 
1«4 enl>«ttte3,^ eixth as ifi<S» as 2i»iig# e]»l> Ixmgar I^AII 
]^f^06iii@ four fbi^ o3.a aogf&Qiit® oofiMziodt fvtmtovoTt^x 
oso s€ra'<mtli of »i^^t 3 Wmsm as long as i^-l^t oeM<* 
pltal. macisiA €»!»eii$Jtato bottfooxi postoxioif oeoXUf 
sa^asis^iasa vi^a with 0 loxig blac^ ootao*. *•»*•»••••••• 
••««*«»»«««*««»«««**«»##*w»»**«#»«J^ JEtttfiiyBSIft 6o!i9|i€flni 
* aanox^ ooajotir dtoic sotaHles aoapa ao»i tHan twioo 
a« %m& no iddot podleot tfiortor fiian foUowias two 
f^mtolo aogmoats w»vSBAxm&% aosmwta 1«? lAiigoip fNaa 
nidi* 4«»6 wlAoy #t«n loofft olit% tfiarttar l^ itfi pvoeo* 
diac four fimlela socamta ooriMaad; fioatovortoK about 
oaa fifth of >ioa4 iii<mit fear and a Haif tiAoa aa ioag 
aa vidOf oeelpital ttiiiia atxai#it» oalMMiviiaai voiii 
«fi19) atent 40 9n(%9m»%»***m»Si0 fflft.llntrffrt ffHtflii ^ ^^* at ^« 
$• Se^a aora than twioo aa loas aa viAoi 
ae td^t «axi^  a» long as foaica*! m&momta» m^ 
3E^©^^3Lf^^J^5^fe^l^0^Ji^kfi^^^ P^' ^  ^ 4|^  I^P i l | 1^^  it^ •Jj^  '((fc ^ 11^  
« iKiseeetttiim ioiam to t)Xfiiw»l.ili ex«iig« m €itliw i^to 
9f 1>xii#ti tli« (mtoTior pnri e^ d ai^M Madkf pe@ti0!k. 
i#ir liaif idtl) ft niio i»eQ» %«a^ p^^ l^T MMiSh m& 
• fias&tainiiis of liiad ioge oo%l«t9l|r sroULovt soaj^ o 
aci90 Htm tide* »» lij&m &» v l ^ t Si»it f^ml^t mth 
mmt hms^ than v l ^ t ivat of l^a aagawata iiiiair 
tfian loiifft eliali ao long a« pzvooauig fHiro aai htOS 
of tlio flirat fttiHolo ^WMiat ooiriNlaotff ooolJU. aifvan* 
g«« ia oltiiao ei«Xaa txiangtal aaiBiaa}. and po«tao»|iiiail 
20. 
v«iii« 0GsMxi^ vith 5^ lam svtaftt oalMaaisliial irotn 
vlth 4 ootaot abdoooa attcOi «liost«z' thon t!»»«iRX***«««*« 
9* FvoatoirevtQsc broaS* oixd flfHi to on^ sixth lioad 
wiSt^ ff al>cmt focur tiisao mi Xoog as viaot oeaipit;^ 
QQZHlll (9%l%£l|^t4i*««»«>••«••••«>«••**•»»•«•#•«*••«)»•••#• t o 
• Fvi»itevQi?t3x alooaft otuHoiiildi lie^d ^^{tii» e l s tins® 
as Io% as irldoi oeeipital mzjictii <ii!igixgl£iatdi ftml* 
ol« aasBoato 1*5 ^usadzatot o1»b as loiic; ao pr^eeaiag 
5 fmiiole a«@noata i^ HsaHziadt oaxislnal aad postoaxgl* 
Bs3L VQ$joii oocil^ Laedt tilth 6 eoita9t«****#***«««**«««ii«««»» 
10* Pimiola (sagissata 1*? longar than vidoi oliit» as toag 
as 9roGa4i.n@ four fuiilo3.o aegoaatot oaritiiaS. m^ 
poat&az0Jial vaiiia oK^ alsdxiad ^th. 9 aotaa*************** 
••••*•••«v«#**«»*«*»«*«*«*'*«#*««*##iu» -jftlJMSSlUI SHYaa^Ex 
Tttolela aeeaanta 1»4 i[»l»<|iiad»at«t olnb li>iig«X' than 
prtaaiUiiS Hva Itin&el* aageawite aoaMnadi oa^ ciKliial. 
an4 i^ataaffflaal. vaiiio eo«l^ Uiad idtli $ s«t8«»***««**««* 
••••»*«*««»**«**««******««*«J3» iBliiMnBMiiflliift ffa>3Wt at (yi« 
229* H«ftAt faolftl iriiRfl 
f30« %ft4t l^r»al vi«if| 
2$% Faxt of ^m %f%xmt 








ifMifffniifMftnTf anrnYwniiidl fl^«iu 
Cflg»* 229 * 240) 
yuaalitf 
Sfiid (Fig« S29)«» BBP^ l>i€ii& ultti ^lloideli r^fleotlozisi 
?!«ad in fXQ&tai ^mpm% &» tmm aa t d ^ (0«$ t o«4C9 tdth 
jmticQlat® @fiQ]4?^ i2f@i ooi^imd ii;»t vortdx mA inner oaziiii 
ttiHSin* isalssr @piii»«i fugioa ^atnom ontttoziaX oodcotQ aa<l 
smofh %dt>i0at ]piiiietAti0Zi8# onm fonvtli of li«iid %d^^ iO*Vi t 
0*4^ in dorcmt aa^eot C^g* S)» ftatt WOT& ^jm twi<S9 as 
long a@ uiato (0«S8 t 0*111^  I oo»Ul axmng^d in eeato mgl0 
txiaoi^fif bsiaal ecdlliie iroa^ eMm to 9V9 dm imd voiaovaa 
tw&m oeoipitgA Qiixisiii t^ mm tHaa on* ooaUfiv ^ a^iMitcri 
«At«QtiaI 0e«ie«t« aiaotjt toileting fiieiiil. anxsiii* loss ihm 
twie« 8» Xonff «8 vid»t atstaneo b9tvc«Ei i»it«iiBiiX mek«%tt 
tiiio* .Hit iiidtH of f^ PoatovorlOK (0«t8 i 0*09) (»t i t 
xisfvo««st) in ff«iii«l ntpo^ (fiir«;'^ 9) I aanaibXaft txia«atat« 
(f ig , 231) • BixiX2«rgr (fig* 32) nod labial ^AII^ 4 anA 9 
MgtMiitoA miapootiirtXy* 
(fig* 223f> #<* s««p« bioi^ a idlih a long iihltitfi tftxtp 
paaittAg IhiwagH alAilat 4iBsaXf soteaa* p««ioaX amaraaiy 
•atoaa* almat blaokitfi mmvpt a VHita atvij^ along irtatnO. 
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«iatt fiy»t and a9om& fuiULflla sieataata barevniil)* gwnatnlng 
tvlet as tjom an «^^ (0#19 > 0*06^  § p«aie«l alxiat tviea aa 
l&m aa idia C0*0T5 i 0»04) aad ^atinat]^ ijhoztav fHisn tha 
f oXIi^ i^iig tiK) £)3Ziiola mp^Qta ooEMnad* tirat £t2&iel,a at#» 
isaot (0*04^ ahoif^ Hr than ^oond (0«O§^  m& both lan^]? Ilhesi 
idtef 3r<3 aa lans as wl&m (0*04 t 0«0#> # 4*6 gx&aiailsr 
nldaolisii il@^€i a l l tddav ^aa laa^t olub 3 ao^saataif 
opavaal^ aatosat i#ioi?tiHr thaii praea^^ag 4 ftaiioia aa^naata 
eoiiMnad* 
J2uaatt»» ^^ tsUe tupova uitli raAdiah n^laa^ozio finals z^ti* 
aaiatad* iaod«iataly aateaat lataval rmX^^ of aaataSJ^ m aad 
oat«Qati» iaoking aataa» pzoaatoa (?ls« SM) %dth a i^ita 
aMa la tha aldOla* aatazlar aargia ^Hh a c^allmf aat^ ia 
tfta iQldAa» poatozlar aazgia idth t& laag aataat aea^ i^a nldaif 
t^aa laas (0*5 t o*5S^  villi a olnatair af 1$ loas b»2ih lika 
aataa in ^ a oaatrai ajdilaa ntanewiAy oaaHgaoaa in Iha 
alddlai eaataXtna Ui^t yaUav la a&tftfUat aa laag aa idte 
(0*91 t 0*1^ i tfiarlar 1»tan aotitua tdHi ig^ ax xmmitdt acmta» 
llax* %m^ of T^ aiir aivaagai in two laagitaataal xavai 
aataaatoa vith liaaavairM atdaa aaA wmOl aataa oaiy alaac 
aatazalataxal aaiiini pzapadiaaiim acmaw la tha HlddQia» 
20 G 
l^ ftltJil&Mfil C l^(« 235) •« Me^ly tnlbseatoflt inceopt at !ia«al 
0X10 ISiiva epua a t»aiifinrar@0 &ivmk h&iQTQ ffio poiitwxiEltiaX 
v^Ui tJfllisg *»-^ !^ llii0f t»0o o^ tHo '&5Mg ^thottt iHEwm !?ato*it 
of QmiX§ t^ln eotaot ^m XmtQ thmi Pm&o timm as imQ 
a& vid0t ^ilx^igiiial v&iu v&vg- lcm@ villi 5^ 0t» i^@ @ttae* 
oaxEizial vsAxk (Fig* 'i3<^ ttms <0*169 ^i^eo tifs^ the i^ o^ cth 
of pootm2?i^ naI (0*0^ $ sftigesal (0*t£) tidoa ^ a Ims^ of 
a©ta©l isaxiiiaai fjsmsa 'ffox^  dhoiPt* 
fll^ ft ia<^p.« w^ naliQe Heoa thai^  fiour tii^» ao IJOUIS ao via^i 
»ax«iiial. ttim* «iaai to oao foortlt vixm %A6Xh m& ep&a^^ %gr 
a dlstmioa ©toftl ^ o^^ tmx^ their l«Bgtli« 
»• lUiitiitt «xoei>t at aoamj^ i ^ ig ia of tmmvm in 
divtal half and IMIO&I O&« third of tiMao \awmt eoxaa vitH 
4 loas aotaa on outar ziist ti^ioal rim of tibiao vith a 
OBwad wsme and 6 lane ateut aotaa« 
I* wiiitiA oaroaiit bxowiiitfi at tha ooxaat f«aoia 
vith a diatai yatflii tibiaa witli feoroimii^ pat^ ihoa oioaa to 
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pxi»xlettli tlMia sftty ifl&» £51) Toiy #!ort <0#24> atetinoUy 
toatmiX smmxtB t-4 with % i3$ 9f 7 a»a 6 p^& m&pwtlw^Hy^ 
SlaUlaSS** ^"^titl^ %dth tsEoiat tlMoQ oafl fia?st ta«Kil 
i^Bi^USSS^^ I^ 3<!£ lizoiail#i blaeki Xoaee^ r thou '6!»ozi!ts (0*7 t 
0»65) i ©©teoei mmeX pXmtm elttmtad in l^o isia^afil tiwaHh 
tdi^im (Fig. 25CI) vith ttateziov 0a]rglii m!mm&§ poertdslor 
tmrn^ sarxov l^y zotmaidf anb^fsai oaxgSB ii3f2,<i:s36t latozBi 
folios ot ^ 1 ^ ^ texi@im taotdi aiftlatQili antosloi* mm^ of 
3u%c»iitai flato CHg* 279> nous eli^dd iia tHo £3iailo» 
p(»8t<nlor aaVRlii «it^ a ^^i^ aetdh in t^e oisaidf sldos 
of t»io noteli viiafi two Icaoltiit eia ioAi^lsiauita ip9ov# 
eo8i|^ i«t« ooimootiiag thtt ocmo vith t^o laotc^l o^pooiter 
8U4^t]jr «X8ertodt mtisr r>i«t#o (H^* £40) of on^ai tor 
manmv «t %ii0«t teiicii oscpaadftA apioaUr uitii a aii'teaaxgijaai 
*V* tfia^ad xt^ ffOff aloag tvo thirS aaraal isuyqgiiif alaoat 
tswiaata at intact f i i«t vaiirifara (fi«« 140) abloag idtli 
artioular Icaaba i i t ^ a pxoMaaati aaooad imiirifaea Cfi«« 
840) af ««if»ia wiathf vitH thin ^rmX aurgiii* thUvd 
iraivttlaa (fitf* 240 lavioaolata aod aovabiy arti«niatad idtN 
aaoonA atal'vifaia* 
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oa ifiasiA fff*H*»^ (ii*4* Kbasd• Cat* l&« ^ • I t 
d«Ba t 9^lMU*meef^^m KaSlt 1917 
1917 Fagn<g<iilimiltt • 
19^ rgawtfUffifffltt * 





^®ni0tf i i ^ I 341* 
& < ^ t 57* 
Woffiwrt ittia* Mtsx^ BDdk llUk» 
I I I . FfWM ip loe, 
Paek» Beuotic & ^ offor* i n i * liuft* 
Caaiida JiP 88# 
Al«»t llufai» i3C^* 157»159* 
2(10 
1971 FnTrrfffl**frfff * inmoeis* »t lnmlvy§ iBdl* llMU J2.>S1« 
1975 fftlMfldllflinlB * mi^w»$ mm & MaviraX* ilifi» iiit* 
ttl?» • 90* 
file i^B8 l^ ftynifgiaitiinlfl vm o«K3t©a l^ %oi ta 1917 
m^^ vmn ^eli in l^eaesi&s^ 9 C 19!^ 5a) ^ isr to gi^i^a of Bno^rti^d* 
^@ Qpiie^mt of this e«D&» ai^ avoavailly j^ azeudtaa of leie 
icMieots, Alan C1970>« pxopooais for pz^ onotsu^  ^l3@«mtai 
ptet© naa oiitt* plato© of ovipoiil^if IKVO "pioaoten %iitlh 
aistoxior mzgin ^«^ly sii<l aimt«3jr i3otohe<! in tHo Qiddi«t 
postMlor isaxgiii ooxnroaet wlieoditaX plat« of tssifoza vidllif 
v i ^ aatozior ssftisiii &%m$L^t§ postosioy t»Kiiii idHi a amai 
aotc^ in fho olddLop oia lomcitadlUial iproovo oirloii^ iQg ovor 
t^x«« %««7t«r vidlK of t^o pXatot outinpiatoa of ovipositor 
of walt9wm vidthf tfosmi taonitt ocmoaivo aoftr a^^t ^^ lOsHiy 
xotta«o«**t «GdLt« toiMHo aa thooo w^pVf voU out l^o opoeiiMi 
ttaaor dioottMioa* 
In adti^oii to tHoMi #tato of toaHi toisaa onA 
latoiiiil iolmi of VIZI toisBS etm «iae h^p in gmoilo 
diotpioalo* 
21^ u 
^timam C1977) fias iadieat«A th% pzobaMllty of 
ltov0V»7t <!i^  not i^Xsmut i t for not liisfiaic enoa t*ie ^/pea 
of AlaiiL*(i opp* 
fti& pp&smt v2itor has erontno^ hotht typoe of 
Bagagqaia^ie so mn aa yualtiMCffliftfitihifigafl* ^ 3 ^io smem 
oloarSjf 6t{^ <l out on tho l^iaio of t*^9iy aiat«£mao CHgm H44 & 
fi^» 374>t tmx&i tvxwm {MB* S49A & ftg* 37^$ aa^g^nitaa, 
p3^to (Sis. 249B «> Hg. 579) a»«l oator platos of oidlpositor 
CPii:. esoaFifl* 580). 
Masa (1970) »©porlaa this s^amia for tho firat tlRs 
fro» Xaaia* Xn ti^ o i»raaa»t vox^ a niw ^aeioa .^as baaa 
dsiMnrllNi^  
aafrtffiflfl feftT to l^g gffiwitta o l ymfMaaiffiinaa WMA 
Mmd m gWiailM AP lawnaPiiafl liy Alim (,1^T!ai.» 
1« Faftlooi elaaxly m ^ X^astr thaa tho fOUoviae ^gaaati 
s&tf tiMal opar moh ahortar thaa l>aiiltaraBa#«•*••«•••£ 
* 1^9m,e^0% a l l^ t ly Xoagar 19iaa tHa foUowiais aa8»Mital 
gddtlMal i^ pior aa Xwofi as baaltaraaa******************* 
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2m f©^odl, an lorn (^ foUo^dog i^xm^ tmieX® nomseoti^ 
tn^t^df $^iiot0 stgosata aa^oijtiiiit e l i^ &D %mQ a® 
^ ^ i ^ ^ ^ ^ l t l ^ f i t r e f t lU lO ia QQ^S^dtQ tOfflMO®^ ^tigESOi 
ir@i& atibQ^B^ to mxgimi 7»lai o^t^ sax^ s^Ksl •sin 
• fosa««il, Gfens^ Q® then foll0idi^ tteoo fteaiolo oc^saoate 
csKTismt® oaitoai &m^^mA v^m oafi ^sls^ifc^siil 
JFayS^^JHi 
SiB^«- l^iJe t»xsv!i liith x^fidloli t&tigQ <^ a c}!!^ eo«»3a1)s^ m& 
meiXmff Brmmt hmi!& in fapoatai n^oot %4^ir t H ^ hilfi (0*44 t 
ana si<!^ of «^ o^ c» mltm iai»iSQiia £laat %Mto se^iot 
C0«8i t 0*8) CHe* 841) t oe«lU in oi&tiis* aaelolt tHaiag].*, 
Imofti oooUi about oiMi ^atf aiipotor fxoa tt:ro i l i i smtl alnost 
tifiat tHoir dlafiotoy fioe oeotiiitol is^n;^! »ym ^o^lavp 
wmn MUZ 
U44* Mtmm&t 
^47* ^fist Qt f&m ^^im ^«2atlo3iil 
i^ 4a« Fart of e&aai@ legt 
£4^J« ^mUh tm^stmi 
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%arol nalaar Bpa»9 00 Ibizie »» ^rv Iflnfftui sovolHia d««pi 
thd lov«3p xi^ of «f9» ^atsBoe bet«m«& a^st^ mol ss^ortu <mo 
t%lvd iddCH of fxonst m&aililoa tUd^stato (fig* lt4SSi t 
Aataaanaft Cfi|^ « 244), IToUotfleih idl^ t^ e^O. ^lOf of poiSleott 
ttpi^ r^ mz;^ Ui@ of ftosioslav soipoats mS e]»l> iaftieoatoat 
eoapo ^xmB» GgUneilG^t aloost fiiro M.I^B tmnm^ V%m t4,^ 
<0«14 i 0»02?>f epsraol? ootoaol podiool oU^t l^ laoro than 
tt^ Od aa loBc; oa ^ ^ (0^ *6^  1 0*0^7) # o^ostor t^na tho 
foHoviiag ^reo sopioata oonM&odf first funiolo sogo^t 
o'^ o^rtor V^m ooooad^q^a^zatot eocHmS ona third loogor lliaii 
Hi dot ro0t of t*»o funioie aogaoato Ixroadm disitad* aimth 
ofigssoiit Mggost a» limm lui fiftb ana half of fourth so^aiSit 
oemMnodt o2»^ throo oiiBMiitttd laoro than twieo longor than 
vidNi (0«14 t f^ *0€> ioacor than proeodUis fiiro ftmioio 
eogtmito uaitodf xotoiaod at ^ex« 
?^«»il *• Soidan 9«Iloir oxoopt a dark lisoim i^^h on the 
B&ddlo of pr»^t»iei and laoviii#i aioiig antorior sarsia of 
aeatimt pronotujs (fig* S4^ ««i1^  ratioulata souiptiirtt of 
ttaifem iddth^antorior ttaiqgiii doaply aad aoatoiy aotcltod 
ia slddiOi foatorier anisin oontaa vith a row of IS aotaal 
215 
•oatiai idd«r than Ions (0*77 * 0*2D» dfoavly detes* vitN 
ineiMa vetlmilato ocmls^ toi^ i osdiUaft meemtt^f odtitigiaotit 
in aiS^Qi 3oat9li;am od^r t^iiii l&3^ (0*S9 « 0 * ^ $ftmm^^ 
^^9B 1-dth wa?7^  etsiaticn®! oaraspoc^H^gm Botc*>ea la t?i© 
oiti^0« 
^*T t f y n (£l£* 4^i> •» Hj^iii0i olmst tvQ aM a haliT 
tisi»s 2oii0;®;r th£^ via^i oostai o^ii «^dei miKsaxginai n^ dlii 
V3xy ioag ^ 1 ^ IS tloQgf 0t«}»0 (3&^<&i oasgisiQl CPia* £4?> 
(0«9S^ m& t^^tmrnjimn v^m m^m^^ (o«oSQi ©tig:::^ 
(0*049) i^orlor thoa oitliosi c^^mlwa fiaciallsr toos^we^ by 
4 » « • of Qoavtse Mt»o «ltli St 4f 3 m& U watm in 0aoh 
xov s««p«titi'v«l2rl imsal txiongio !9&< f^tt«lly^ setoooi vim 
liiado ^eteid of 9;p9m%sm idt^ imifbse irostittito of @Qa31t 
thin Mtnot nMesiaai fxln@o #!0iPt# opaoo^ ta^  ei m^n^imm 
wtnaX to oaoi^ ukif longtSi of a ftiago* 
yt3^ < ft»Tf •• n^mUiiot ftinofit fomr tiewo loncor than vlOot 
MOlliMa fflnso vwf *«3p|» iq^od tojT a aistoneo oqiiiai to 
on«>4iiaf iingth of a fiini^# 
gaiM i#p» «« Ooxoo attiic/ lao%ai« root of tho log yoiloviOht 
i^ pOK of tiMoo With ft yoc oppoood to tho aspiur* 
21G 
f ! l ^ * ifirp «« Goloomtloa mmm as cm the £Ssz« %m9t t l l i l ^ 
vffoje oUa^tly (0«1l> (Hit* £46^  #i(irt«9 «Hiia ^euiltaraad (0»1^i 
api4^ ilm of tlHft« and bursal s«giaa&t» 1*-4 t^s& pt &# i> 4 
QUA 5 p«iC8 vaar^aoti'valy* 
fifjtkA imtm ,» Ooli9tti&tioa oona QB on the foz^ Iq^s* 
ilTllfrrfin •* l^ oraum lizQiiiit v«at£o jrvUfivi aatbtxia^ iiQlQirt aXiaost 
as long aa l^ozax (0*43 t 0«44>« aataaai tmtb tmm^^ ih^» 
t4S^)of alQoat tmlfaxe tddtthf aixtaxiar tsaxgiii 0m^^ coxmmm 
tm^ poataxiar saxisia buoaaiy txusemladi lataxal Ijobaa of 
f^i^tSi traosaiii aodax^aly esi^ aaaali aaa xannSaS &t et^ oEt 
aiiMxlaiigBiiin aalisaaltal plata CFig* S49^ of unilfoxis 
ml^ Stlif v%ith isitailav oai^ ijUi @ti9aiiiih%i pae^&Biev fs^ eisiQb 
vit^ a m%li nate^ la l^a iaL4dia» edd loogi^dliiaX EXoova 
astm<!iJ3@ a v ^ tlixaa cpaztar vld'^ of t^a i^latat otttas(» 
pXataa (He* l^> of ovipoaiter of imifom vidl^t ^ysal, 
@ax%ES^  QoiM»ifa laaar o^loal oiia»»1M«d,^as xoaaaadt flirat 
Talvifara (?is* 2$1) am t^viaiieaXar with aartlata^ kaalia 
pxoolnatit (Us* B90} t aaoond valvif OXB with domaX tsaxslA 
t^ i^olcaaaA liixoiti^attft thi»l vaJiviilaa <Fia* 890) dtiortt 
aaxvovly mmdaa at as^ axi allitHtly mx9 than oaa-thlsA 
laofftH of aaaonA •alvlf arot aoralEaLy airtienXatad villi 
aaootttf mkMivrmt ovipoattosr eoiiooal.atf« 
HI? 
t«51 OB* 
HBJLai, Mffera tma t^e fe^ n^ Xe as fbllovat 
thasa fhr9# t loss tm tsim (m nidii (0*15 tO»04S)t pe^oal. 
aU^fitljr lAHS^ t*«a& »iSo C0«0$ t 0#(WS)l I^ MolLA ^ g m a t s 
tems^ t^ i^ asi t i i ^ t INKsviaaei} in iinisl^ dlotaili «xeopt 1^ « 
fifth m.& six^ fUBiol« 8«emi9i3.t i^loh use a l i ^ t l y tdder 
t^azi %mmi ol%^ t3ns«iptQ83.t9dt dHoztt lengor t^m pr^od^niag 
tijo femiolo Qoe^^site ooa1i:toe<!* 
J^ aiifift <K«X9$ oii£iaBiiA^« (M«A« l(hai^« Gat* 
Ho* (I & Hee* S» 
IS g f 7 Cf CSaaw itttft a» ?to2otyi^« 
1 9 ^ P f ^ ^ ^ ^ f T T * iammkm$ i^ jItiU iBA* SSSSk/* iCC* 
S« <«) t 590 • 410. 
2\ll 
1971 SXUbSIBaiSSStSUli * AimooleA mA Ziiiil«syt JiKl* Btt* JtelU 
1978 Alifliff^ yrt?ff * PrinsloOf £• JBII|I» jBfi* ^^f*** ./^^ 
M ( ^ « 291^30% 
eszkod aiff@rmoo in l^d eciobfta of f<iml3@ Gt the two groups* 
In t*%Q son Mn0€sa flpp* oaEasdUiod tiy hia tho *^ etntdimiil eoxolios 
i r i ^ ta Q» spp«osimt0 aeiaiolveQlQr («ie»t as ia the i^* of 
pffigatayyaai «]* eoQotimoo tm fa^otinotf el^ ost onS ^eauoir 
fturxovo*** Xa l^ @ MMLoaa opp* tii9 "oozotioe oro ii^vosa^d 
t>& tHo fnoo as t«fo v ^ l defltiodt t^o<^ t mt^ev loagt narzow 
ft2«Riv@t Hioir latasal. aaxigiaii #!iiir l^jr loisloi at loaat 1B 
th4ir lovar %alf• aoi« oftitt along tliair aatiffo Xoagthy thai? 
iti^ por Ximto oozifl»arit» or i f mipaxateA l^oa ^ova la a 
diatiaot fovoa 1)otira«a thinsP* Baoidas this th.a Bl^oplsii app* 
aro Mggoar in oisa# >i^a pootanfigiiial irain ia t*!0 IGsxa viaga 
amalir nao^ OHortar than atigoiii voiat and the ansi^ liotvaw 
t**a Iwa voias ianKOTf audi t^ e^ aoaiptara of tha fcoatovarliK 
i t wMlh aota doaaoSy ana eoaraaljr pnootata* 
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On ^ o liasla of th«(}o olMMwatloiia ?3il£id2oo mtmt^A 
a nm $:mai& Mmmxim to ««ooivo tH« Affioan 6si^ » oarU«r 
dftoozilmd mk^m tofififf^lfjui. 1»y iimoQieo C1964) aand latav 
t«!ansrox«9a to M,tlftfli»>ail!m> ^ mmekm m& imtm C1971) # 
no pxepodoa SfififiiOBiflBBfl msmtx fs^^a^^^ <1()€4) ad i to ama^ 
tipo* 
5Ss0 ijfliaia io a?@ j^et9S for t^o ^rat t tm fios ZacH.® 
aJid a tteii ^p* i* nf*^*^? %^«tl»oa» Ko^  to the A£ele@n 
spp* of CoedLaoacaiaaet oaiiti^r pxopof^d b^ Ajtmot^ o C19^) 
ha® booa oolaiiso^ to 800o«e%to i^ PffiWy*! CCo%os«)^ ik* 
Eay tp floisfl jTBOftJoa e f AlaMHtirylin^ gi l fHi ioa V ^ « ^ 
flBfMWltfl lfriElfBir„AlBMWll£i 1*ff41i» 
1* Uingo «ttifoty tiithont ^xmrnS^th iatopmontax^ IstSHiN* 
oatlons* vlth er yithmt m ozoaa h&^A of rafmetliro 
(MktaO iH^ ^Wftdi 1^0 iriME^ltloil««»«*<»»*»**»»**«*«*#*«****i»*«£l! 
Foiw vines tdlti aoro oi* I^ ees aiotioett bzotml^i 
lsit«iBia«atftxgr laltiaoattoiiat idth or wlt»\ottt m pt>X« 
2* nmrt fomoltt Mcnoat alioixt flTo Umm m Um M 
C f^ 'u 
m Choako idtliout atximg |^ Bacita^<ma*««***«»»»***»»»»*«*4 
«^ FziSffilMSiriaz^ QQ: <%ad9 sixth ?i<iitd tiidt*i««*««ft««*«»«««i««*»*«« 
fi«t!t t^x^e ftiniele sa^aiite ^pmanm alUaost ®^ iQaJl« 
• • • • • • • • • • • • •»»*»»«»«JU ffilflliftflWlliil (O n^^ MMPi) Bxixigloo 
* flMatt of htna l^ cs p^poaosdUiaiitly lilsokt 1ti# ^ e a l 
ens fottxth laemmt fimrt tHr^ fUaielA otgnonto booo* 
w&m pHalnly #toxtov OD^  w%emt$ t»i« slzth KiOsr than 
loxic*«*««**4«**«*****4iiii yttilniflBlili CAimocdgt) txlitgloo 
7* ttwiA flttod in th« aipoii liotifOifi t^o a)at«?ioir oe«II»at 
vptor «aa« of ooxolioo and aya »uE8ina»*»*»*««**«**»»«8 
• Waad foii«|h Imt net plttad in tha avaa«**«»*«»»*«*»*«*« 
•#««»»***.»««,«**JU tfljrttlMniMiilil <Watayaf»otO fxiaOaa 
2 o 
8» Sext»l>ds a^aiiay ofl^aiatdil aovmUy not oonflnontt 
thdir nppmp magUim ea^ tjr fOiiditly fN»Qydz«a»t ao:raa4« 
«lia&8t pasa^«lt with a ^tsoog «ov«i txitir^ E^i t»i^r 
• o«zDt>«0 nsatlag dor^XH^ OF c^aailyt thsii? iimo:r 
Q«me;SliGU3 o tzo i ^ l ^ eomrazEOQt*******•••••••»•**•• •••••10 
1^» Ovipositor 0tyoi«@l^  axoortoii tho #!aft loagosp l^ s^a 
heaa rmd t^oziix tei;et^«ir«*|k iaSiiUl (Amaoleo) Psiaoloo 
• •••••«*<»««#«««««*«««#**«44* liSSSBlByS ((«OI!^ €KE^  ]?Zl£)i0!|OO 
10* FymstovQTtox atxmt ono oiaetH h9&A yitlli»»*»*ft»»*»*«»*# 
* Fifon^vttrtox at Issot oao^fourth hoaS vidth»*«*««««»11 
1t# Wlv&t funielo oopsstit a Ut t lo @ore t^au tH3re@ tioio 
A6 i02!>^ ltd |l i<S9«*«#»»»*»*«»»»*«*««c«**#*^»***«**««** fc 
«» Hawt iniiiolo oflfiiMnt not novo thaa tiiioo ao ioQn no 
ifidii»»«* »«•««>••«#•••••*••••*•••*•••••* ••••••••••••••f3 
^U^ foi*<i idaga vith out iMts oioas lisundi eitooaoiitim 
9iiivp2i#i or evoooiih nttaiiaoi yiaa(iiUt«r ot t^onoc 
•nd hoftA nostljr flol^liii t98tacootto»«»»»*»***«^»»««»**** 
••••••••••••••••••••«**Aft jnfiMdttkMi (Coflpiro) FsiiiftiM 
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m F«r» vmga vlth asa liusoi^^leta and peoxajT vialbla 
tval. and aataxtsl. parts ef thojenae liitH f ^ mt Ineoasa 
eoloon Itead lOaelc idth liliia rafXaatiozia cm fxonto* 
vartaKt faeai c(ha«luB»**«l» ^atftttni (^ imaok^ O Bxins3iK> 
« l?03*e uisg l^ jmlina Isa^ fiaia ^.a pale oxoaa %aaa«#.«***«l5 
14* WwmAsmmatm. a!»out ona foaxth h^id witt^.t h^a 
luot laa© t^on thrae tSjm© ao wlda an mdligi l^igth 
m, fzttato'varttti aljoat ozia third tiaad iddf»i« liaad juat 
Xaaa t^an tiltr#a tlnsa aa vida aa madlan i®igt$i In 
dorsal ^•ii»***«#*»*«***««iU lllkUiiA (^ 0^)^ 90^ 9) Frinalao 
IS* frontavartax ^ui tmx^ tiead idd<^l poatarlor 
aealli alot^ to aacsth othar fifm to tha juntaxiar 
aaaUiia**••»*•*»*•«***«JU lllklfiilJBiyi CCoiapM^ ?r&nalAa 
• ffantrrartax alinihtljr widart alioot aaa third ftaad 
vidtht oaalli in an atoilataral triaai^a«*»«*«*»*««»«* 
»•«*•«»»««»»»»«»«»»»»»A» ttgitfidaPgie CCksai^ para) Friiiaioo 
^^« Mtmam 
fc$6# Fnrt of tor® wiag iramticiit 
i?5?« 3?fi»t of eiaai© lea* 
2:^4 
253 
ATfllillflYilflilllt ffilltlliflii < *^>U 
<ae»* 253 - 257) 
]pi>1^1ffli 
^aeo tr.uav@2?aa2^ mtieislatsi fxtostovortox ( f ig * 253) oioost 
erne i^€ a half tltsee ao&iEar i^a2:]t v i ^ (0*31 t 0«ii^t ^ostmoo 
ti2r mvo thoa otta»1Mra h^d i^ldth C0«8 i 0.5^3) I oc^Ui 
(E(^ K3t©:^  tmm ^ssm tin mi& ir^ xar OIOSQ to oool^tal mitslAl 
o^ rcm laxgei fsat^ asiml ^^elcota sltoatea at obotit lover 0^9 
^eoGis^xig plainly ^teOldnor aaS oaz-zt^ iKirt isalur apaee c^.oztsr 
t^an t»ia0f«rao a^Lasotdr of 9^1 mindlliX«s vit^ a s^ort 
ir«iit«ftl teelSi and ft laxno laeoadf aoni9i%Aiat votnoe aorsml 
txvuMMitieai emxlXlaiijr and talHal polpi 4 moA 3 tsogiMfatftd 
v»«p«etlY«3Ly« 
(Fi«» S54)»* B«i^ p«t p«dio«l Slid 1st funloXo atgBQat 
teik liveiaii vtt«t of th« aiit««tia« yvHoviilit 8ei^« aiatntod 
lUMOr i^iKi aox« than thr«o tlaos loneoir fN«A wid* (0»S 1^ t 
0*0^ t 9#dla«l 1«90 i^BXk tidcKi as l«aff as %iids (0*07 i 0«045)t 
^ lor lw thaa feU«iilii« tuo fUoisXs ssgasats oosMiisdiflaiiels 
2 0 p 
^ditiaisttr lo39(g(iif t^ ian « i ^ C0«0$ t 0*0^1) <ia& mmm^ aH^itSj" 
i m ^ ^ tii#i id.^ (o#o$ I 0*045)« 3vi mM 4*IH #f dipsi, aiB«i^ 
&iim C0«O5$ » 0*045) f ^th C%07-t 0*0^ vi^mf ^m pvaoe^lag 
QW:mxli®§ 61^ t@3ii id<l9 t^ @i& %^ (0¥67^ i 0*04) I Gi«b fh««9 
^m ^ ^ CO»li t 0«ll> iii©»t^ th#:i psfooato^ t?3»30 tmk» 
S^Bgm «• ^^1^ w ^ I i i i » «n9«3l l»2iii£li m^msh Q^Mmi mmtim 
hwm^it i^dor t h ^ leiag C0#43 i 0»£^t :r@ftiimlat#t pme^t@i 
i^ taOf nl^ Nir ^m %<&m (Oii5t • 0*S4) i iPiesfttr fhati mm^w» 
byoftl^ Xi^ mi^ i at i^ aaci prnpnismm ismi^fem in P*% AMi%$ 
msp9m§9^ m. aiiaat ^^ ft ulsfiftair at lam mtvts;^ ©atot mt 
^iraelatasil am^^t Baaofaatii9)iiipMi tftovt* 
(fig* S$D •* ^jfftllaa* ^Niut ti^ i^a m fiaif tiiiaa 
iaaiNHr Utan wldal aeatal. aaUl liiaaii m^mislBfi^ va&a laac 
v i ^ 14 aalaal naaiiaal t^alm imiotata (fig* S$€) t paat* 
Mi«g&aal f«iegr #ioyt (0*099) i ali«aai Tasy li»ic (0#1i) i 
ai^a^ltttt i^iailaMlty liaydaradi hf a alngla xaw at 4 aaavaa 
aataal laaal tsiaagla wiltlt a^ut €0 aa^Ml saiBiiiaa fMLaga 
'2rr; 
H i l l \K\ff1^ "- ^oU. S«v»lop«^ hyaUatl eiftXBliia3l teiam long* 
to ©sui-fotirth 3.«]i3^ % QS Q f^daisfi* 
f f i ^ Iff^ ,«» Coxn9t troei^ @iit«ip find tmom «e«pt at aideal 
oiio»t$iira ^xomiii^i r98t of t%0 l«g ^l loid^i* 
Cfle# S57> C0«1fi| shorter t^na Isasitarmis ( 0 * 1 ^ § n^lcni f lc 
0f tll}ia« m^ tirmt siosmmts 1*4 wtth 9» 14f 9i © «a^ 6 iwigs 
r@8^«setiir9ljr* 
tyfait i«g« ««» GolfiUXfitiem »ifi» ait on t»99 togsb 
•» Hsifey s u b t l y th9tt9St tHstn t^ onaae C0«4d i 0*49) t 
««Mttl pldtoo atatt froa t^e tatd<^ 9 of alNSojatnt ovipeidtor 
•SMHTiod ^ o;U»ot oiM»foarHi l«qgtih of al»doMa« 
y^^iA^n^ I « Zttdlo* 8»9«« ll«liiit«Xt BhowsUt H«4*1977 «K» 
JbMDttlifllMft JMtfdUtfJStt^ ^ 11*0011 oa JEttJMUl JyiMllJUl 
atooo (UUiil CK«A» »kaB$« 6at« So* ^ 
t37S JJiifiJOdSttPSI 
|S7$ JMTl iU 
1900 ^(^ft^^uKTf^ 
1909 iiXltSSEKSBIUL 
1 9 1 5 
I f 15 
1981 
^onMOt EiOB* ^mM» M I I S * 1$$« 
|ia|- a^p. Miitti JSS^  70£« 
&i» I s i* JUif i£2l $i£9-41S« 
Aifismftd* £»UU I*!* I s l* MUUM 
jmt 590« 
303, 510, 581. 
i^ 3L3.aiiii3rt ian* JisdU Wflt*ftti' JOB* 
1 M » JUii. Ci9ii>i ts , 
litMMlt (»•• • £ | |«I«IU^, Jtak 
2?^ 0 
1925 a»rofftrm 
t 9 3 9 IMS3B0Si8SSM 






I Oiha& 0t fi^«it 1»|U I i l » iiUUt 
HHJU i i ^ 39* 
I C^i9p«3^ IMSiM ^ ? f f - f*^ ?^^ > Sal* f 
I tim^mm» HaU,* £i^« I t e i v ^ l^* 
t F0#ct HUM* '^ ^ndU jycB»t ftify- iiMilf' 
165 - 164» 
403» 
I WwTim^ MM0 ^*^'^' Salt* ilMt»f 
JgUCDi 165* 
I F«««idv»t MHii ^ f * * p - Jul* ilii»f 
j i < n » 125. 
i (1 .2> i 1t5» 185t 195* 
I mm«mlmm9 MUU Ml* MmSU M0 
1 9 ^ WJSBSSSBBOk 
1965 l^ «a»1[t«BWi 
f9<^ a««retflgTe 
1970a, aggelt im 
1971 MlflTOtMTO 
i9?i iftaapaltagYft 





t IHoMleatfMf i H i * J&jyBftltia> S 1 » 
885 • 851« 
t iimaoltOf {£<» jQj|» SSft* WkL* iifiBlM 
i£|(SOi 170*191* 
i f aeiiL, |^g|» jQ|« n u s j ^ J(^ 1-1092* 
I Qtt^W^ fiflMr fftffp^- ggifffffiili^  ^ 1 
859 • ^7» 
151 *• 170* 
|]|p>P^ ^ f^j^p* JUIB(!!S» Ji3S» fiflrfffiilili- Ji» 
| f t (1>t tS»84. 
•a. (4)1 €15-617. 
i M m u m «17*lt47« 
t npnutji J^ J B K I * JttlttHUU JBA* JUS* 
(4)1 «46»25d* 
JZttlJU MhyU C2« is«r*) liMl* JiMdU 
l n » i 65*69. 










I mmnk^ i» ialmttju JUS* JmHi 
Jl<1g>t 1d8@»1891* 
liesltijexioaJICD* aSNids. 
t l^wimHoQt i# 4£Bla»a# Heft* J t U 
iOS» jaCS5» 159-175, 
t aagron^ cuyvf |^ %|gFf3^ > iMMiS0t Ji^4)i 
918 • 927» 
• mmtk l^Of £Bift» 1 2 ^ M^ I d * 
185 • i©1. 
X I 564 « 984* 
UL t €4S« 
fll« i l M I * IfttntlWOai ••B Iw VM»iSlliS«d ••XT SMi l^ 
few ^ttviag Mitt^M n»M or l««ii il*«|^iy ifl9««»MA* ^ ^ ^ ^ 
fesamg »amw atoviMildti ^unnnist 1iK«l9 Iat«ml MISSIIIA 
232 
voimdAdt ftwtalljT twpimmmA as «& appzoxinfttt aitaltixttis 
en tile tmm in l^ v^ mtea 9i«ir« ?iox» tilnga Ofliially 1>«ar OIMI 
or two lafimeatsd oroso bonds* Chavaetiwlstles of pxenotoia 
(f ig* 86ir)» auligstsitiil plats iH9* S^§ ontsv platsa of 
ovljiositsr (J l^E* S^^ ^P« t ^ t s sigiilftefiiitf as songsstsa 
atjeonglir fdolii t*!at «?!« ci^ 'aysiptar of ^.a tautH tespna (l^g» 
g65) e«a mlm 'fes **sl|(ffel la ssj^ aat^ tlaa elc^ly !ausd s^wn* 
2n6 kttif to t»*« «pp# I»i80^ on f^artlsa ii« pxopoooa t>y o*!!sifss 
Al4» & A^ff^al l8 m^ftod to laoo»ponts t*«o urn si?i>« 
ftoaaioa toiitg oa.lMmtiti iiXlig,%iafiBtti Alimi.gi 
1* fsirs vlags n^itaoatsd with oas or tMO trmmt^em 
« fsrs ifiiiis li;r»Xias or ssrs or XOM miifeitf&jr 
iiiwHSi>tso»»«»»«>i>»»« »•»•>>»»••»»»»»»•*»» »>>»»»»»»«#«»»1I4 
2» fort ¥iii«a idtl« two tmntffsrss ^jmUiis l>iaid«******»«.***9 
• rsrs viats wi1»i eas tmasvsrss lijmlUM lMiiiA**«**«»»«*»t11 
9» ?sdie«l distiastljf #«srtsr tHan f irst ftxnlsis siciwnt***4 
• IPsttssX XoiigMr t^an f irst fteaiels sspM&t***************! 
O Q "^ 
#• i>»tfl«»X half i^m imgiSh of fi7«t Itmiel* ««easatt 
etjali tue ana it %8lf taiiBfto lo&i^ x' tH^ fiS.d9t lui long 
Oft i^ Ttod^zig tw» f^ ui^ #l« ^^&m^n cies^iidd************* 
m p@aie9t ei03r» tHa» half t^* lm@^ of f imt tmi,cXm 
6« £^th ft^ oiolQ sii^mt ftosoetto or pirtly <9ol ifianh 
of froatoirortas vax^ imsiabiOf caoall^ @oammt«ljr 
2:iaane««rff vni^ g^ ixig fhvoo to focr tiiBoo iie Tuom as m ^ l 
oooUi ill axt aotzto ii»i^ ].9d txlaaeXo**»«**»****»«**««»««» 
•••**»*«i*««**»***#*#««»fi««««»*«**»j|Kt jGMBJiSiflSBdridi Cosi^ oz*o 
9* BOttp« novo V^mk tuo tl«Mio loacov l^nn idioi f imt 
flia&olo MpwMt ^otiiiotijr immx fhti» tildo*«**«»««**«6 
« 80^0 flattonotff twieo or loos t^i»t tuioo os loaff 
M vi«oi ftemolo MsaoQts gatooicaaji in XifOftl^  mA 
Ci«(kuaijr iBorooaiaK in width dlaflftd***«*,»«*,«,*,«**tO 
a* noBtovortoft 8)>oitt oiMHSlxHt of hood iddtli*»»««««»«*,*9 
* Tvoiitovortox olMwt oao»flfth «« wiio ao ^oodt fovo 
2; '^] 
vim vlth 0210 tfitlirtt pole ewm ^mnd h9^fw&^& vo»a» 
tioa» tho edeoaa broadly fti^ i^  oHoaHy intiMRrypt#a 
?• fJes^ Q G3c1 Omsrt*! ft-aicls f^ge£»t ir^ UUs^ cf^ . lirotiai 
pQfileQlf ftuAolo <saet^ iita 1-9 a^ J^is Iwmmi ms^st-asl 
v^ La filstiijetl^ loager •l*ifltn poafes'^ it^ iaal vain nafi 
'VotEf e^ jiis&ital v&ixk longer l^aa stigesal. ir0i{i«»««*»«*#«« 
to* itiitiKiaaX f^mlclQ tiiiifoxcay liiaislci^ tixcmi^ t tiv&t 
fiz^elo 80gB@sit plsiul^ longer t^mi yi^««««**«***«**** 
* Antwstial Itoiielft t«atfio«oua with GQIM atatal a«ff» 
iMiitft #ilt«t first funlelo 8«es0at mm looff na idd««»«*« 
••***«*»**«***««««*»»«*««««»*«***«*JS* IdLflliAlJflnL vOflQ^ iKra 
%%0 BAMI, fbaieltt stgmat» loagar than wlda»»»««»*«****«*1S 
Tnatolo aoffiMnta dlstiaetljr iddar thao lenst first 
foaiels soipMut sli#ttly vidsr l^an losffl slxlh 
sigwant two tiass wiAtr t^an loagt alub isas than 
two tiass immmt t^ iaa wids* as Umg «• praosdiiig 
1»iras f^ mioXs sumrtsnts ooadBliis<U«**»*«il» iMlHiitfji l l i i t i 
2sr^ 
%2m Btm^m <llalftt«a» m.et%mtly X9B& ihmi t&wt Hmm 
^ m«p9 four tim& tan^&r ^a;a t d ^ i »d@«»9e«ttint asi-
tlm and ooutoUns ao«t2^ dax^  tsstaJlIie gvomit fvon^ 
tovdrtds^ th.'mo tltms as 1Um@ QQ n l ^ t «flliH four 
13* FvoatoTfflrt^ s 1008 t ^ ^ two tioes loiJigor l^au wiadt 
009311 arnmsoA ia «Kiilii1;«nal txi^oglot ooitpo ooro 
thon tiro m& a lialf tiofta toagor then ^a»«***«****«»»* 
«**»#*»»«*»«>«»»»««*«»»**#***««***||» i^ f^ffifffi'''fflP''f'il! Ckis^ aspi 
• FxoBtoirortQK oll^tl jr mvo tHan 1hX9& tliaos longor 
th(^ id^oi oooXU in eumtQ ois^od tzlan^lot m&^B 
tMifi%%^ 1080 t»^ aa t w m& ei *»i8lf tiaos Soagor thun 
%iidi0$ sfti^Qal 'voixi loader t^m matsixt^ and post* 
mxsi&al '^tm ooparstoly*!. fljjfliBalflOttflfil Shaf•• ot al« 
't4* Fomi »^iiagfo tctulCoxiAir itiftt.80atod*«****»»*«*««***«****»t5 
«• foro uliigs tmiiD^natjr ^jmlinof aatoimao ^Umdii i 
wi^i emb lixmmithi ot»t» mQ long «o pxweotfUig thiroo 
fumolo eog»OBt8 ooati^ Mtf*»«**#*«*Ji» r^ fyy *^i^ ''*»iTl 49«n« 
1$» Soi^ o oU^t ly dlfilfttodf aero t^aa thvoo tlaoo 
lo^gor than id (Sol podlool lonsor thou ttrtft itoiioio 
d t> b 
GVpssatot club mskf^ Vxo&ax th?m tiXBt tuo fnxHele 
09j^s9at0 eeaMiidSi otiismi voia ttilod the 2.<mgtli 
©ixit) G© 1C2M3 GO fiftjt tuo fimi0l« ©a^^mto eoisMo^Oi 
|6« I^a^ j^i!fei ooi^0 thifa© aaa a %lf tlt^o IJOUOO^  I^ QSi 
Tfflrtiifllilftliia t9«n« 
lUUtHM 
S i B ^ y i e « 858) • • O»ine0 jrtllov •ii6«pt at lon^r portion of 
iSiOiir iQ^AiBO ulilfi^ i s daifc Inrowitt idd«r fhnti lon^ In ttnAwX 
•l«i# (0«$7 I 0*51) t irertox rotimtXatoi fiKmtoiroytaK iddot 
ono»t»)irA of ^oftd vidfhf oliifitljr lo»g«r t^foi %dd«| oeoUi 
I^ i4» tiOPt of idkHait tust 
23^' o 
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0 2 mm 
2.1 n 
by <i«a8 thm i ts ^Qmat#r £foa ojro xim s^i tvo tiooa i t9 
dlaaeter £xt»n of^i^tai E^xeliit «^^M bavtt axtcBu31»s aema-
warfia olJOttt oor© t^oa >jalf hoii^t of hc f^it ®Jit«aiiQ3. oo^ats 
one QUS m *ii3ilf tli^s as h l ^ a« vidtet sepaafatoa a^ arfe t]^ a 
aigtamse o^ tiaX to tw-o ttrmn ton^tadS^ml diaastor of a ©oo« 
keti mlfflp Qpaoo loager f»^ aa t»siis^arsa ^oEi^ter of oy® 
C0.16 t 0.28) oad ali^.tly ^^ortar l^aa t»!0 widtH of frojo-
toTorfeoxi antam)^ loa^rtad Ij^lov l^ vai? lof^al of ayot aistaiioo 
bat^am autamiiil aec^ l^® aloDat ©ii»-!i«ilf idc1t*\ of fioiiai 
e^leal, tooth> a0iitai Md^a niad iG^me taath U.t^ sotmdiad 
aagiaaatad »®i^ actdir«2jr# 
ialwaBttiC^^* S l^) «• X&XImiii^ K^H»^ t o2x2t» ii^io^ ia 
broimiiiJhl oeapa 3ll@?tt]jr ^aXatad e^ioaHjrt ali i^tly iami 
t*iaa four tiisas aa loae as idda <0#a:? i 0«0€) i po^eal 
aliiiHtly laea ih&o. tvo t loM linear f^a» wiaai oia'tliietS^ 
Xoagar l^ati f irat fumeHo aassi^t (0*09 t 0*0?> f f l rat 
fnalaXa aassiant #te«tar l^an aeo^ iidl fUnlela aaffi&aat (0*07 t 
0*019 and aliottt eaia and a ^alf tiaaa «a Ions aa vlda* 
fmHala aagmaate 3*5 a^aX in larnctNt alii^tly longar If^ an 
viaa ((U>(9 I <K0^» alxl^ ftmiaia aattiant tuaAmtat aluli 
aliitNtljr mv l^e» two tiaaa aa lens aa wida (0*1$ t Ojpj^ t 
24 i p 
ftliottt a« t»m as proGd^ne ^3re9 ftmloXo Mgateats ooaMii«d» 
MwBkt pz^ tmotim (HE* S6a> bxoadt oliioat of ualt&m %dat^ t 
i3otc*»©a» t^3taaler maslii ^Ith ^ «5W of 26 stcmt @9ta«t 
^attio di-otlaotl^ less thoa tiiie« <^laGP t!i^i ions C0#5S « 
C0«55 i 0*72) i i^ovtmf tH&tk amtuxmi ytith ap«K mim<I^U 
tmmpo&tp'hmsim, lexig* eietaodad boj^ Diia tho I099J1 of latosti}. 
Qi^ stsoioa of pvopoHmmn^ noto^oa in the isiasxe* 
9pT» ^ ffn^rn , • Hjr&UKdi Xmn tHan thru© tlia«« ©0 1mm as 
v i ^ l GODtal eoll tsma&$ m'^ms&iMaX •am lo% tdth 1? 
oaxsmal V0txi (0«0^ two szid a lialf tliwo loagor then til do 
(fig* i€9)t c^oirlor than postisaxeixial Toia (0«075)| 
sHmssJL voia (0«11> diotinotXy loagor thaa poo^^axigiaall 
viag blado ^stftd of spoonimii vlth uaifeam VMti^xv of 
aesli thia ootaot aaxisiaal fxlnso i!^ oi*%« nai oii^ fiood Dgr a 
distnoeo o^ uoX to oao*tliii€ thoir IOBO^* 
n^wkA utmr» ,« WyaUaot aom t^aa tHy«o ^aos as loag as 
tfitfsi MUiiaal friago ihort* 
24 
clio)rl«ir tHan ^aitavaast e^eai sia of eds tlMeui and ta i f i^ 
eagnents 1<i4 vith T» £5 (£a t^raa xoirtt» I t t lOt ?)• lOt 7 
fll?llrMI •«* K@ilo»iiii lirmini ePiost@r thr» th^iss (0*67 t 
0»#) I mtpo^tor mmsmX@0 tm:^ tfis&m <JKtg# £6S> iiitH 
oatdzior f!a»ii^ ooao@nr«t posterior omgiii louiadsdi lateral 
lobds of el^th tesp«a a»l»tflQns»aairt aatozlor cafsta of 
eu%«i2ital plato cosu f^o on either aids of tHo gsooirof 
<flg* 266) cone like* eontv^ aotofi of pootoxior ocixsiia 
follovei t»7 latox^l^ dirootei zl^esi f i i ^ wnXviS&v 
oonloixoalav (Pig* 2^ 7) § ylt*« artloalaix' Isoobo i^ xoslaea*! 
oeoozid vulTifQre iH&* 268) long idl^ thlolcenea doxi^l 
oai^ gini fhird valiraliise (^g* 2 ^ ii^ ort» mxvw9 mws^hi^ 
aiftifsiilated iiith eeocmd iralvifox^t outer platea (fig* 
£68) of oirlp08ltor mxrem st 1»itiie» oiiligiiiel^ tmtsoated 
at apez* tdtN mx0JimX infleeltoa fOosff tieeal t^ tiyd 
followed l)sr a suleiaiiEiiiiil xldife ^ixme sdd iMrd of dinMl 
8MtiC83JSI# 
^fl1t*nf# $f X&diii* •^]P*f Hieeozle* ChaicviitAf 29«10#1979* 
•X MaBiBilfiflttA •!>• on milllft JWttifiA 3;»« ^ At 8e« 19* 
]ri»typet 1 I (Seae deta ae lioletjrpe)* 
24:^  
































Howard* £BBII* MA IdJ^ lbfi*f 
211 251# 
Aiihai^df £jGQft* B4I» U U Blfi*f 
m M'Mos* 
A#imsad» £isa&* £*iSk ls l» IIUI** 
^ t 541* 
308* 
AliUMadf Hit* pmi<fk^.m %f>> 
Jtf4>t 305* 
mht3l96taaimiht$ Hm* |iut» SZ' ^57* 
B^S^wl^$ltkalKihtf ftii^ 2lia* SZ^  S^ 57« 
86* 125. 
< } i » ^ t * jiiB* iHitoilaiMlliui** iP 
1S€, 
126* 
dinoixt* ittfttt J t t * Afift* iMK* 










lOlnialtt £fiBft» 1U£* &it» Buut 
fiypuu jm ij^ 4t 12* 
UU^*« J i ^ t9» 
t!fllff&lgftgTit(MrMii*Oaa^«a at Wmm» !»&• fiaji* l ia» 
fmmiamlmmm *(it&^m «t ^mm$ 31^ Mu fBm 
MX^ W» 104* 
» 909. 
I A73r&3rt iaoJU IS2# J2P 246* 
Jfa^m* urn* 102f 149» 
I Fond«v»» J i m * JfSl* £ttBk» d2£> 
401*402* 
« ^e^ff fi«U ladUtfUbft* 2J& 421«423* 
93* 
I lf«rsio««» j m i * SfigjMfliUu JBdU ilift» 
gj^ 383* 







2 4 i 
1952 4illAitllft * 
t053a 
1954 |i^^<nt^ii I 
191^ 5 miifyfflffift t 
1955 /^^^yy t 
I95S fy^ fifty jft 













Ia#i£ i a IftSQimtaBt | luSilJ^10>i 6^« 
T«e!jSki!»fa* last* Iflikfi* i a ^ ISfiJU 
B]pSo» ot ITovlelqrt j^lliSS* £• Suit* 
A ( t - ^ » 1?5»192» 
faeMlEisirA* Jlubl 2£ ( l^t T7« 
^Kjiqpitsiiit ^yi^y^ llisli* gfiy^ *^ ^ ^ ^ 
aCl>» U2-125# 
!>• SttaHflt ifllU jQiyBft* IlUiyi* £LttdU 
ZaOBau 2i* i l m * i.* 572-576* 
l*««kf ISlBiA* JKl* <SB|9l«>t Jfi^ 450* 
p««ic» Bouffile As l>feft«»« Ifin* SstU Iflyft* 
fiiimirii a# iso, 
SttlrtMi i»m§ Ufift* 1 * JBJU S M U IAJBA (39 
JAP 7 0 5 . 
57 • 97. 
24 
1967 Affittftiyf I 
196? 
t972 Aiyfay^tiiw t 
197^ A^catmi 












ii3Bmmk99 t3BBSBM0 1 * M l * llfifi* I^ BIUI* 
JJia<4>l 118» 
@ul)fba Bad ^ Asasc^ iGt ^SSSIS&» S» Jiil* ^ ^ -
JlSi 129«»1?0 
ICa;mtff Mais & Agaanialt iUb&* llftl* 
itts* SUlliU (^ vO*) l^". iMk* Ssa0 
50 • 58. 
HA2rft1i» SUBnOi* J|B&» lag* JUl (1528* 
nmt 49-50. 
saimaiffit & Miik$ioi'|mi» His* Msib^ iQdU 
SUblia Bfi&t £• lla£» HjdU JS^ 685»6^» 
15 •• 80* 
II 564 • 5S4. 
fr^jai^itsiii & @07#it I M J * 1I.< 646t 650* 
9l!0 g«ni» ^feati^ffi vas eraetdd t ^ tfotmarfi i n 1896 
foy Htd ]p»e«]^tioii of A» '>f^'*«ff^r- S'onel^ iNi (1955^)iinr9 
Stt—Mtoa Xtfil^Bt to ilhi«ih I t I s olOMly Mlfttad* Sua to 
th« pvtMmcMi of Kttujr intozaodiftto fonsa a oUaaitntt aiffavao* 
t iat loi i haa now Itaoaaa mffiatULt* Asaxvai < 196^ paintai 
24G 
0ttt ij^rtanoA ot mTasm^iasSL plat* aad outazjilataa of 
ovipesltov* fh« py»8imt ifxitar fiesvliig irlaai^d hoUh JSammmAa^ 
e^ ^****"« aag^ests that aalsigflciltal plata (i*iis«^  270 and 
otttar Plata ( H E * &!d1> of ovipositor ooold l»a taieaa aa aafa 
^ac?308tia ohaznotera for the aiffaraatiatioii of thoaa a»d 
other alliod gonofa* 
An <»co0ll®!it Tmlm of tHa eenua fma boon ^vati ti^ r 
Amia^a (19^1) * A mm ^^aolao iMilong to Oaroplaatia X#iii 
group liaa boon dasori^d* Kay to tha ^^» of Caroplostia 
Z#iii i^TBUp fm& bo^ raviaad to aoooiao^ta 4# ffetv^naf Sabba 
%o 1:1* f^nffipt^^na @p,Gu 8o fbr tail apeoios hme baaa 
daeoflbod fros India* 
M U maiM lnniffl AH faiila* 
1* liirsinal vain aa long aa or j^orter tfian etinnal 
liancinal vain longar than aticMl Tata***********.**!! 
2* Haad throa to four and a 9ialf %ddt»i of fTcmtoirartaac 
at wadiaw .ocellus • »#»»»»»»»»»#»«*«»»»#i,(»^»*»»<,»»»»03 
* ffaad wra ttum tlira tiaaa widlh of fnmtavartaK at 
aadian oaaUva************ •«•• ••••••*«»9 
247 
>• fxoiitvr«rl«x tpuw tlnift wl^tm than dlAB«t«ap of coxt** 
9x107 oeslXttat oaiaAlbXoo niHi a tlhaspp tooHi and a 
bxoaa ^nuaaatioaf txv«t fimiota dopMiit not nukadij 
a'horti^ t^an ooeonai olttli tHO oopsaata i^ tHliPft 
•alvcilao as loae aa or o l i t t l a lonsor ^aa i i € • 
t i l i la l aptufl ovipOGfitov ym&m i^mik aid^anoa trntvooa 
• fxt9BtoT«xto3E thXQo tiaoa vi^ HP 1^1^ dlaiQotar of 
antoiloi? oooiliisi aaaailiioa vifh ^vm #ioi?t« biimt 
toatht f irat fuatola aogaoBt eaiyskodQljr tfiestasp than 
aoocmfit oltoli thxwi •Qgi»i2!i:laii tliira vai^ vulaa sihoxw. 
tor thmi aid t iMa l opniPt oiripooitor sl i i^t l^ isltoli^  
tar than dletaaea liotvaoa pseopo^ bMil. opisaolaat**•••••• 
4» third a^ SBBat of elnli viiihout or v i l^ •or^ r ton 
aoaaoiiat ^ppm edsa of ol»l} at m0% ao loag aa 
• fhlr« aosaoat of aljab witli •avaxal aanfloxiat «9par 
a<tea of olab lanpNF Ihon fi«lola*«««**«»»»«>**«**»«*«*6 
$• 1hir« oigmnt of olnb vorar thia la pxofllOi I ta appor 
a%o lOalaljr Uoa 1»iaa hatXM aa loac aa 1»mt of aoooa«» 
• • • » . • • • . . . • • t 
• fh i r i aogaMit of olali noia than Hoif imeitk of 
aoooad aosnoatt liaoal txiaagXo of foro tfiag with 
243 
tm mita» aoar speeiaiim axvangva la rogtOaar lovsl 
«••»••••• v*******^ dll£SS3 i^fiSy3la^ajmt» Alas & ^sanral. 
6* B3co«et0d porftioii of ovlpoaltor at eoet oii»»t!!ird 
or o fssustioa mv9 tmis^ of al> f^fi8a»««***«<i«*«««*«**7 
7* Vpp«t part of ^m la®t ti^ o l^miele tsftp^ i^ t® plAl^ Uir 
ioaeer thaa -^ist of mxh. of #!0 ficst fouiff opaou* 
Xuo ulth a djriQt® )E«»$ of aotao i^3dml.S^*««*»««*«*«*f 
m tJpipoJ? i?Q8t of ©3©% of IfkQ Isot tlirw f»ii&olo 0^ ®E»ats 
pSaialir ljoag««E* thou that of t^sdh of tH© first thr»o#t0 
8* Fz«)ixtoYort«3Ef e0doao'to!^ # laota t^oQS^ naS baso of at}6» 
oiD«i with p»s^li#i ]^8flootio&st fjRmtovostox ozi»» 
«l#i1li fio&d %diai$if im2iaibloa t:rld«at&tei OTi|»oaitor 
•xMHTtoa to 000 Imlf or loro than tho longth of 
• ffontoTortos ovango yvSJjov aoooaotua ana isoti^ Xoiizft 
tfith MM bnwaitii iatiiiei»8«f iNmo of abaosMHi vil^ 
bimah vtfloetUAo or oom tiat aaxScori fxontoiror-
t w •••^llfth %oa<l iddllii enEidlblos i d ^ two tooth 
aad m tnuMotieat ovipositor olli^tajr txoortoa oqual 
to ono ttlKlli loBgUi of al><io8oiu«**«««*»»**********«*« 
24.9 
9« Ai&t«aii«l elAl) vith oo%l«te sataToai 8pa«AilAit!i 
10* 0|>@4»3lt}i& i»voxiee3.iF t)0]pd«i^ ^ tvo x^ sv® of s«ta«t 
ii<mtoll»B witlh about 5S*98 8)9tii«t ttom^&tmtim oib»» 
* Opeaalsus pzoitlBAlljr l>e)?(l«r@d bjr a e in^o sow of 
S9t3«l aeutoXlXiB witlt about 24 ootiiot fso&tovortox 
oiw»o«fv«Ki1lt of iioftd idl9kt o2»b oatumo iii^saUy 
utiooloto***•••«*•••*• J» AJDMUdttll ^ iiy^^* AiiUB^ A^Jwal 
If • ISanOlbloo Kith S toothi olmb Ixzowiilfll} mo Ions oo 
tho f^nalelo ond potflo^ ooaOadUioat loffo yollovt 
nldaio Olid tdzid tltslao ooeli %dth two bxoim zingot 
tho lowov ttfo thlrda of tho tiiad «otAta7«l 
tAm bgrouaiiffit oYlpooitoi^xoiinoiit^oxoonoA porttoa 
ftlMiit ent iiaXf tm Um tm abdoaoii»«ji* ^ ^ H f yondovo 
SHbbo fioo (197^ ham oyaonyiAooa i^ ayftt^i^^ iMEMval 
250 
£fiSiEibl# 
SiB4 • • l i l # t padL* with x«dai«li ocoUi a&a biiaoielih «ar«8t 
c^ eofes o l i^ t ly fueoottiii vith poor re^msttiatd omil.pt»si»»| 
fyoiitoir«vt«z tmxrw <91e« ie$9D sU^tisr soro than twle* 
Its liam 9» v i ^ <0«93 I 0«IC) ana aleott ono-fourtfi fioad 
tdtfUi (0*69 I 0 *1^ $ wyt^  nith «lnii't« tialyt ooeUi in 
6init« a%l«A t«laiiel«i DsMd eetUi •qitiaiatiiiit tt9& 
oe«i0,tftt isoxiBiii ana c^a ilcf aalar apnea as %mm «• 
fyanwravaa dla£»ta3r of w^ (0*5 • 0*3^ t antanaal aoflkafta 
wall iwnoivaA fxos tha faalal naivlJiil eoxolwa nayzmtf Aaapt 
aaHaata abava and an al4aai nandllilaa tftaan^ta (H f * 
273^  wifli aenta taathi aaxliiaKy paXjpi 4»aacffi«ata4 ( f ie* 
271) • la«t aagnant toniaatt aa Xang aa ISha vmmAxHm HHvaa 
HIES* 269 m g&%m *!r*fr**ff ^frTfttfTmnr «^»^ % 
:269* W f^iSt tmifa v%mi$ 
£ ^ , tltat irsa^vit^m 
25 
tmm^iata 9QiMmA$ ]^M«il p«3ii4 i^B» ^ 4 V^9m ea@B«at9a« 
«ad last elitb @«iicc^ Q.tt ae?^ groatly lisc^natoif a t i i f tn 
^ast liMas«r l^mi n l ^ C0»|6 I ©•14) loaisar t^ !m ttt&t two 
fisiiielQ 0e^€zitQ fso&Mnodi fual.ei9 m^i^mktm twrnmrnfamt 
tsoTms&m tn yi^lt^ a.6ta^^itv»t £luiiol« segDont e .^o«l!93tt 
etuh v^rm mmmiBit^§ lem^ tftaa fimiol.9 tut e^oztov t^aii 
fmsiel0 m& sidles}, imitta* 
@etilp i^« l^ fiPoaoteJ <i?l|^ « S^ 4> with a tm^ack pitcfh in ^ o 
elfiaioi fOmmt of IHHIOXK viat^t m^toxior misiiii dot^ t^ r 
eosos^ vo in t^o isia^lt^poiitorior »i£%lii ewiv«a <ifi^  kO »it<tot 
oontum sovo l^^a ti^ieo ao vldo on looff (0*i4 i 0«5) dvosoly 
eotoaot eaeilXiio mxrmits' ooiatigiietto in t^o eiaaio vit^ foiur 
M%ao oii 9m^ iodllat sootolliiit i^li^tly oemroxt vrnmemfly 
founded «t « i^Ki i#l«l«r l^ssi ions C0«4 • 0«?£) # «dth 18 ^tto 
ttoliio* wm^xtkWitlky iaxv*^ in «!••# tizviaiisod in lfivg^9 Tmtm§ 
1^ 0 inaor wm eoaaiotliis of Isxvoir ootnot psopodMum filn^liy 
sotoM ot fNo oatpufikdotf teXtetto povUoai msopoatslaRiicni 
OBtooaod \myoaA ihm Ifroa, of i^^ ptoiidoA port of pmp9^mm» 
25'i 
fnfm itfingji (Fig* 2W •" yi^ii& ^ian two and a h$i!iX tii^a iw 
long a8 wids* iafuseatoat It^aiiiio fxom II&IM to \m»is3L h$3iM 
Qt flAsDmrginiil voiA anO aXo^ apieal s^ ueglnt dioe iii1$i 
t ^ ^ l y l£i£tu!6at@<lt aoElelxeQlar mitmpioal bandi msginal 
irolii (Hg* ^^ eilBOet fiiro "Uais as ym^ as nii® (0«I1S t 
0*0^ f imomt ^^m. stlesadl (0«095^t postsaz^gin^ leea than 
liaif l^igtSi of ^tlgsisl. Toiii (0*04) I ^oettl»i3 msaXljr 1»z»> 
il&r@a l)!7 4 tm of ooarso 80t8« witli ?# 5* S ana 3 eotaft in 
d@iili son v«0|^ootlir^i loaxi^ ynQai fxingo voi^ i^oxtt @paiEtea 
%ir a ^ot^aico a^ajtt^  to oxi&»fOiirth looiglli of a teixm^m 
W^ l^ .^ !#-T"y^  •** H|rQiiiio» tl)»i0 sod a heOf timoo toJigor thas 
i d ^ l Da«giiiai fxingo i^ ^ovtt ^p^od li^ a aietaisoo d^ugl to 
oiio»fOttrth iongl^ of a fviogo* 
^SM^mXmmm « • tftHfOVMljr 9 « U 0 V i 4 l l t i d . 4 l » t i U « l «ffm ( f i f t * 
£77) (0»021> ttrmieU» th«a baaitantto (0«0£4)t apioal xi» of 
tiML«« aai taroia oosBiOla 1*4 vi1»i lOf 20 ( in tiio sows $t 
and 9} t 7ff 9 aad 4 pof • x«i^ pootiva|jr« 
wfn^ lagp «« Coiottxatloa aaao as on fosa loss* 
25 '^ >o 
*%f**Tf •'* ^ ^ t«iaagtt2An idiortsr l^flo thovaac (0*65 i 
0^$t^9 PTmm y^tUm villi mim ixa»msMmit &m tvsm and 
%i|.t9i bSisHli T^fioetleiis on s&a«9 nf aotal bsMl e«xe«l 
f lat09 sltoattta at bsuHii thirdt t in t^ t9fis«& (He* 2?@^  
v i t l i QHtftxl&r mxigixi V«#sa;p9dt poetszloir i^ixgia v i ^ a 
psetL^uslcm i a fha e&ailoi Zatemi toibe& of ^ i ^ t h t^ eigom 
uztlfoam ifia«li v i th mxtoaeiov taetxsiii liof^rt poet«eiov mx»iii 
aote^od l a t^e ^ < ^ e t oiSloiai^tniaiaedl IEXOOV« oo%l«te« 
eoataiTDtateHPil i^t foms px^egziti Hvist valvifern tsfiaagnljir 
( f i g * £81) nilih ^li i^ff itta iStonsial naxElAt 1M.V& ftsXvutm 
^mvs Um i^%€» S3D t ifi»e«oXatdi oonrdbiy asrtioalmted v i th 
tm&m& valvifttyBl omtoi* piatos of ovipoidtor ( H ^ * ^1 ) 
tataextm nt basdf luoad ^od o^ l i i n t i y t»moat«4i nt sp«Xt 
piatttt 0Vipoaito]r mm9Vt9A altcmt oaa^lMard i^igfl i of abdoani* 
fiwiil^ii gli fiWflli* i«$T IB* 
9ilAixap# ( i ln^M$ ?tiia«ehai tvadtidif Siitila» 13#5«l979f « u 
fiftTnnlJiirtai tftlllAIfllrtA ^aroixi oa £SJypui 










I y«etiKK»at £&u# I N S <3) iO)» 440. 
t foareftdrt Hafo iliid*. 1 * 94t 9S« 
mm ^9 MmM09 7$1* 
Jiil»t ll«A»* 13> 14«16» 
« Min0a4» £B(lft« I4 i i , Mni* Jil8* ig^ 
405 • 4« 
<1904)1 t « . 




%$m %%^miwm » ti^^3»i« iaiu lEKl« Jse* iau^ J2P^5t# 
1947 Ifttolaidi * » ^ t iMaE» M^&£* £Hlyi» isl* m ^* 
if$0 Fff^t^^i^ t tsw^mm&$ mm* Bib* 141* Jtet* imA» 
JSP 157* 
m i Hal^ roltalg * m»^m% wm^ mil* U* Mss^ adja* 
J3^ f7&»1T8# 
£1^ 1*4$« 
I9$3t: Kftirroiinti i ttxiiMPtt Jnu Wt0 Mi^ mtxS^ M 
115 • 1f9» 
mm 4» 2t» 106. 
19$€ ffWilllftUnrta i nunamnit U U l«]|t lifiJU i«E» JEAXllit 
1]» 15*1il» Sl-t«* 














1969 UnlmlmAn * 
1 9 1 ^ ffffiilCTfliWltill ' 
i9t$ ffnHiftHmta * 
19T8 SflLlHDDdyMBtA ' 
197B ffatelBllilBnijI I 
C» i |^x« mA iammks$$ £» J B J U &UIU J l l u 
in : * M* 1T»71« 
taokt frffff^ Ail# CStij^ UU) JS^ 443* 
S^ KShikaifa* Jluiilt J ^ 131* 
?9eik» Bomoik & Wo2f 91:^  ||iB» SQ;!* |ieii» 
i tau ik dbP 1 ^ * 
mAnoQlii & fzflilii»t3.^ » iilk* JifiS* JiSu 
MX» C»«3*) J^ 495»3O0# 
OiflSMUS* £fltolL.« £|jiau ^tt^w«'>' 29^ 
S90* 291* 
18? . 140« 
ffoffiMTt IMIU iffilifflftf' iBUMii ^ JiP 
19«39» 
2. > 364»3e4* 
n t S2^ 633*693* 
1836 villi T»»**tf**"f wBi>tii<%iiiii|y UftUe«r a» i t * typa* Aaoac 
1h« cii«9 Af laeyytias* with a lass* aii6 f la t vartax* aaca* 
Xtm.f aifa«ata« fifos tha taaaf ^r*^"***** ttMi^ aaaiir ^ 
AlaHaiKlAa^ i^r Niviaf a ^aiv af aoat aaaSa liiw ailaa 
259 
ea 1ih« a|?«K of vtrt^x end aoutalCbia* Xt i s ttm fivst v^ oorA 
I t ! IftiiiiiiOi^ i flfffldftt ftf iKfttereiiiBlitifflanwlflar iHaac 
tm wm%9tVm$ and «Kli«r 6iil>o»ic»t 01190 ea %«iid at 
S* ItOB l^Hfoini sontidUQi^  o«ta» not or Ht t l e Stoos^ c 
l^dii aeiitolliisii h^ rnUn* nsoao on foxw ultijio of 
» liQa»Ui£tom oottttllay ool^ i^  molt loxiior l^oa 
ootttolDBni 09i)o»od b^ nAUso oviKto on fbro and Miul 
toimrdo yiim op«x«****«*S* H*r'***f Aaaoeko A l^|slioz4t 
5* i^ pox of foi« yAxm» dloUJfiotXy mftioefttoA and 9x0* 
vtdod iflfh ooQVoo aetoo \mymA ftanaino tfniMnroyso 
« j^ox of fom idago h^ roHao ond vitHout oooroo ootaot 
2GG 
4* Bft«« of fovo viitg wlfh fioo mtem tsxtmoMm »^aMA 
In on mmialQa^ af*fta a]4»sf to Iwiso of tdosi ant** 
« ^i3e of for« iflQ^ taxsely l^ troi idtli fivo ootist 
toxuliiatiii^ near iNiaal. 9%o of infteaea^o&t <mto** 
luaal, fos4o3« ewgesato X*T vi4Ni» th(i» loss Imt not 
otsom^ t»i&@vo»M •»*««*«*«*»»B^ jBUttBBl CtfoatitoodO 
§• Fovo vinso li^ mUno iso^oM iiifuiioiitl.oBi uil^ imi* 
«» Foro virno vitH n ti^ iMrrorao proi^f^eaa, alimato 
%2r«Ua9 biK i^ l>Mis<l«6 voiatiiriasr fin* m^m§ tho itiag 
a^ox iiit»t a ittlftfiaiifi^aai&^ iatlteaoatod mfoa pvovt* 
diQd idtit ooasroo eota«»« *s# *T****fr Aimo^ eo & HIS^ BNUP^  
#• %i«al half of hiad foaom imitiirti ov ir«].Io«iih«»»*««7 
* TTiad tmmx liXaeki oooUi ia oquiiatondL anglo til«» 
«ii«llot oalar opaoo «»wit«r tliaii tart diaaot«v«***»»»**« 
2CI 
HMtsiiiail •«!» Ttvar Ungt pst^meaeA^agX v«iii ir^ cir 
efHorli atii^aai ir«lii mm l^nn twi«« tlt# 1«QICI$I of 
fsazvlnal. T « I I I I si^ deeliiji mm&n$' ioi^ U»red lir I!<K>V» 
of oot&ot tho fivot tuo %dt!i 10 so^ioi ixiool. tx l * 
eagOo ^«iaol2r 0«teoo**«*»«S« ffc»«Bitp Coeport ^ Aim9<^ 
&ue8i»al. iroia olii^^Mr 2o»i»a? than oUgiaia vodUit 
trol&t opoeulum mmmXt^ 1»ifd«roft %9r ^^Xy 3 xovo of 
0otiMi« f i rst fov ifil!li 7 ootsol liaeai txi^cigio nitls 
ytfimlii' 
SfiJl CFig* sag) «* aaot mX&&X9A§ mtfOUoi iddoff l^nn long 
in fi»>iiil nflpoeti f^ ro&tovttPtos sftmetato vstlonaatOi o^pa* 
smtoAf f:rDr! Tuoo nt on oai^ Ot looo Hmn wn^tmapHh %mA 
vidl^ (0*09 t 0«3?)f looo than twioo ao lam 00 v i ^ 
(0*1$ » 0*09)1 oooUi iA obtttoo anclod ^xl^agUt INUKO. 
oooiluo iiboii^  i ts Mamitov f»o& oyo yl» oAd ooposmtod 
tmwL oootpitol, nuquelJi i>;r olwit tvloo i t s o^ioaotovt oyoo 
]jtXl»t iMO^i OlJLlfhtiy lOQffOV tNoa WldOt tftO«lM l#IOlti 
#!oHov INMA twammfvrm atasotov of oarol n^ pwr lovol of 
2G2 
tmtmatiX iJamvtlGm at about Xovav Xwal. ot oxiiltat 
eiAdllliXoa txiaioatata* madUofsr and lalHat pali^ 4 aaA 5 
aagcsmtaS x^^^aetiTaty* 
ftsnlaXa mtliar pa3.a iidth iitj%iooatiaii^ alJ:tti fumele aapsmt 
tdii^t m&p& e^imaeieaiy cava thaii tlicaa tiisiia a& lao^ ao 
igim (0*14 I 0*04) t pa^aal ana and a hal^ tlmB lox^ e^r t?«a» 
v i ^ (0*0$ t 0#09!!)f long^ than folXonlDiE thxm tmAeXm 
tu^mam ooG3)ln»at fixalala mgmmt^ tvmmm?e9f iao]?«Miai!}g 
in aiisa ^a^di elnb ^ « ^ ©agc^ mr^ dt oova tlion tuiea aa 
lane aa wl#tt C0*1S i 0#0^;laii6ar than tmxk&t&$ n&exm- at 
€ii»ax# 
2tlfilB& C^^» J^ *^** %x^ laitalliai siiaeMmttm wiOmf ^tan 
lens (O.HJS t 0*1^ with ta^caljita aaolptavaf ej^ ti'aaljr 
aataaa* aataa «llTaz3l^  axillaa, naxxowly eantigiiaiia in tfia 
fflddiaf aii^ axilla vith $ &^pom aataai aaataUan vldar 
th«n Um (0*24 i 0«l€)» limi^ ar Usan oaaoa^lam vlth flat 
aaitl9t«ya# apavaalar aatoaat pmpo&tmm i#l^ xa^etOata 
aatalptaMi aarxav in tha al4^tt aiq^ andad in aldaat Willi 
tiM Xax«a aataa on aaali aiaat aanopoatfiS^ yainMi i^ovt* 
FtlffT "*f>** <i^ is« m ) » - XafnaaataA with fl-va aentzaatlai 
lnyaliaa avaaa with wa«k aiaeal aataot aaatfiar pxaxiaal, 
nhiiM wnt 
mim wofidt s»mwii idiwi 








OiO 6 "im 
2GU 
part of JlwuH txiani^t ft snail oval area iMMnaatli ^ t x of 
mxhmp^S/^aaaL voia« tiio lasgo avoaa iMjoiul •^natioii azUI aa 
aidOjO. Iijmli&o arm* idnga mm than tidoo ao long ao widot 
naxsiAal vain l o ^ <0»0^ (FiH* 28Qf postistsxsinal •ala 
(0*04) i0mv%9v ^tm SU^PKH irain < 0*045) t cfpaoulisa laoaallir 
boraox^a tx^ 5 wm® of 8«%9 with ?# 5 osJfi ? sfttao tn oaie(*s 
xtm «^£iiao^ir«l^ hsml tfiangla daQssajr i»ito@8 ^ t h sBoitt 
6$ aataot tiaz^iaal £«iiig»i irav^ i^ort* 
fl^ H.Tf^ -Wffi •* 93i^ al£&ot ^^ 13810^  miiem fi!Oo z^ aa^  baisai 
mrgtaal f xHiio #!ort* 
ffiy ^f^ *» XaHoiii^ aaHMpt laoao of t&mv& eM tmtee 
wl19! a tiwimlih Ijand oa laaaal 1talf» 
nt^t^ \mtm «« XaHoiflii) exoapt faiaosnet %ri-l!i a laxsga t>eAa 
on apleal %alf ana tilHao vitli a l^ and oa liaoal ?ialf teovniiftii 
tiMal apiuf (0*18) CHg* £87) loasar t^aa baMtaroua <0*14>l 
apioal He of tlMaa ana tanml B9emm^9 V4 vith 6f 9t 9» 
3 ana 2 poffo xv^aetlYOljr* 
**"^ *^*tt ••* XoUoidcl) osfeeipt eoxaot tvoci^ fiiitar and baaal 
lialf of fanajm bi%rw3i^ #it* 
•• I^ RHC ffiitalliOi lihortor l^an Ihowm (0*51 * 
0«54} I ovipoirf.^y aooeaaloa* 
2GG 
Tifinffti Of imiUff 0*9 MBt 
m&imktB %^& in lan^aft tx^ izii^ samof 0lol» V«X2F ^ ^ i C^»3P» 
•em* 
ftfflififlmilft mmmt ^aekeU* 02i|MlSftjiyiaal>* 
®«>n» t p^T^^yii iinN»«t» 19J2S 






























Steve«tt ML» S&&» indU SIBJU I i i » 
J ^ 154» 155* 
^ui««%* tttflft* y^i4«n. i^ffionof toxo* 
ITQS* Eaelrtiaoai 197* 
mm»%MSM» 4Cl)t 15* 
Oe%«3ni« j u t * ii&lli» £iillLt &dU Jt11)» 
£5# 
©flillh & CM9«F9» I M 4 » 4(9)* ^ 4 * 
C#ii^x9» Unix* JBH* tel* SS&Utt 7* 
c^oepwrof lynac* Jgaldue* SsiSU SC1)» V 2 4 * 
k^ 4i«!£ (Fa7«lS3)» JI4U teHk* Mytft* 
lll8iBe» ^ 492* 
««B«S«IU (ChalL«iaoi€«8d2l^ 575*57S« 
ai<i>* i8* 
(1^1 490. 
ftMliM, iBft. HJriUb M>^* 175* 
3t5t 577. 
f«ilE» iMMA* M i * CaiipUa 2(» 405« 
JOUbU SliKl* ( M b l * SiS») XBIU Xllft* 
of fr^ ^wpp leiyr tijT liiioot C 19^1) • Oaiso asitliov ssdsed i t 
to 0m«ao 0tatii9 m 19£$* y^»*rf>?wMi.|i hasi a elotie t&miE^ 
on t^e o^€»f* Oeag^ Mw (t940) mmxoms&iuti^ tzi^a to 
th« pTOdflQt wa!lt«r howtfmr 1« not la aupwitBiOTt 
with tliid iri«if i^ll fa l l s In lizi* with Miveot < 192!^ § 
Aljte < 1997) i Agaxifal (19^5) #id Sliaf Mt 4laffi & AftMcina 
(1973) t la ri^ Ar^ &iiir AHIJOTWIP and |y»ifi»^ iwiyfi tm M.aiHmt 
¥aU4 tmumm* On ths luMis of Ms own stttdiss of ths 
sttWKii^ tsl plats* sviyesltsv sad Its oo^psaMnts sf thsss 
tve cfosiav ss siso svi4siiss4 ssxllsif iqr Alaa (19$7)t 
JUlssvsl ( I f iDt IffT^r*"^ Mtsias ths ststos of a "VsUA 
209 
coma as gxciiit«d l}y Kesoitt (192S^ • 
kj^^^mm and Biu^jraoa aan %9 ao8|»vad aai 
postaxior mrsin oaiiv«K 
CMaiSt t i0* f1) (^liaf«a§ 
at el.* Hg* ^31). 
m^&i^t^ Plata %d^ antaiiLor 
vieif aa^i^ctma ehapad < Alais 
£tg« S3)* 
g^  let iraltrtfar mlstxiem^ fat irali^aini edsdaianesOayt 
iar (S^» 301 fliaala)* (iaa% J^» 22I9* 
3* fhlyS iraXimlaat eliavtf Sliird valfiilaa vavar loag axid 
aamaai ( f ig* 301 ffeaai^* itas3%v# about aa lorn aa ^ i 
4* Oatar plata of ovipaattar Oatar piata of oirisoaltor 
l^aattLy laaaAad at mpmt of aaifaxtt vldHi* w^rni. vpintm 
ifitli aa aUiVM i i%a ata-> madt aoraal naiv&iii thlekaaaA 
vUm fia» tha liaaa af at %aaal half (Alaait f ie* SSD 
aayaal aasfla laaniiift apta 
idaila af Plata CHc* 301 • 
fhai i i l * 
2'^N 
to s^m$,w as i^ X9p0»«tf %yr Shfit««» Aias * Agarwiil <l979y 
@o4aLftdlt te isi^spes&te the nev i^toi«8« 
2« f tSlcHO. longer tlian follovliig l^a^ sd ftuxlold mm^^a 
&faMmdt ftsaioxe uith 9OB» joiat& iMt««»*»»«»*«,**,l 
<* F«aie«t fliiortev tlisii fo]JU»tfiii@ tvf» £i>nioto @9gi::^ it8 
ttaii liiospfor thafi add leiliiftl, sipiaf*»*»»***#»*****»****»« 
• «•• •* •* •»•• • • • • • • • •* • • •£» ilfflNl^liflllflit ^af iM et a l • 
% fir&at&v«rt«aE alaest twiea l e a i ^ than iiilte««»»»««««*»4 
» f voiitoir«rlax alii^tlar long^ ^ ^ viaai ttpBm of 
Miadle t lMa* aa %ms a» Haal^ UPSiiat nslttr apMta 
1«M than half loBgltiidiikal ttamtav of ayai 
padieal Xongar Utan tMuna t^ uraa funiata aosniiitat 
2 xawa at 8 iliaart f t i ^ on irtntfal mwimm ef al4ila 
liaoi^Miiat lia«ltama« alaaylar fl#tavi»y than tavaaJL 
aagaant 9my aaaMiia<l*«««..«*«,««*«**»«&» flfiUmTliii AUs 
4» fzio»tov«x^«x X«»8 th!m tvio* as lo»g as v i ^ t ?)Ai3^  
on laeiievSJial tw^jom 9t forw viiii^s id^^lar i^ ^«<t» 
tttixsgiiiai fseii^ ga of Maid IOM^ Isnt^m flieii M l f 
th« vlAtS) o£ diset crvlposltoy eawivtadt «X99rt»d 
part as Xoa@ aa old tllsla}. fif(iup««**«««*««»«««*««*«*«»* 
^ FzKoitovertfix taora tHaii twioQ Sa»g^ tHa& wtdai 
isprgiiia]. fzlaga of fexa idt«o laoiamtaljr e^^m9^ 
SiXigtiiat fiiiiga of liinA wiiiea Omietmf ihm^ lialf 
of tha vidHt of ^aet ovipoeitoy eono^lad oif 
V09E7 aUiEi^ 'tl.y fOCMytad*»«i«»«»##«*»«i#******#»«t«*»»*»«|^  
3* Ovlpodltox' aUi^ti^r axsartofit soapo IBBQ l^an flva 
tltiia Xonsosr ^ i ^ widai paaioal #io7tor l^an tmi* 
ela oo^wla 1*9 itaitaAi olnili «tiovlar ^tia ftiiiioia> 
8iioopoat|^ «iipm idlUt aavtmilsr zouatfaA apioii atit» 
nal • f in #iort l»t tMear Hhm poatMtzigiaal vain****** 
• ***•••***»*»••••***•••••*•••*•*•**•£# XtttiyEklAtfUl A2UUB 
* Ovipoaitor oonoaaJia^ ae^a laora fhaa flira tiata 
taagav 1»iaii vitfai padioal d&afelnet]^  ilioi'tar KHaii 
f^ mia&a aagMOta t*4 «uiitaat £iaala3la aagMnta 1«4 
ttiia^nai ia longfht aluli laagav than Siuitf.al.at awaa* 
poa^liiVfM vlitt iq^m aatihaA in «Na i^Adlai atl»* 
wa v«U vaiy long and aava than four tlBaa aa Ions 
aa paalaaxslBai ira&ii********«**»**£* ialattttBlliA •»•«• 
27: o 
6« Fi«iitffv«rt«x 1000 than twloo 00 loag «o vitfot 
« Fzoatovovtojc ai0tiiiotlr loro tHtisi tvieo lion^r 
1.000 than ^ifoo tliaeo loaffor tlian uldos po^eol 
oDotrt tuioo oe Ions no tddot alS^tly lon^or thjia 
folloidxig thme t&meXo oogeooto eoiMxiodi elul) 
two mA ft l)alf tiiBoe l^ onsoi^  l^an iddot olii^tly 
toagoz* than prmttMm feme ftisloio eog i^onte eosi* 
Mnoai ftmdeto aopsonto %th tm^ G^, u^tMmfi^ bronmt 
d ^ i t i s l ojiAir #10X^ 01? titan %ooito3Pioe •••••*•••••«••• 
#•••#•«#***««*•**••**•*«••••«£* JEMBfiflfifii S^ ofOO olr o2». 
* Fmn^^vortox Gao*fi(m7lil! lioad iddtlii ©ei^ ^lioo 
longor than vldot 90^eo:i mm than tuico longor 
than vidOf Oltovtor than l^llovlng fonr fluilelo 
oogoonto ooeiilnodi ottt!> daetlnotly iooo tbm tidloo 
00 Ions 00 tfldo# oltovlor than pvoeodHne olx ftmiol« 
oognonto oosMnodf Itmielo ofiPBonto $th and 6tli 
imito t old^tllsiol 9ffBi» oo long ao lioeltoraits**«,•••*, 
8* FvostovovtoK fliio^tMrd hood vldtht tmam l»otiioon 
oyoo oU^itly maxmnaf than dlatonoo liotnoon 
ontonnaJL oookotot oondllixoo tvidoatato nith loimOoi 
2 >~-i • 
aj^oaot ooe^ fvm than tvlo« as lone as %flte«**«**«*« 
ftmm h&tm%m 0^8 almost ^i» ana a tiaif ^tsts th# 
&Lvitmmm hn^i^^m imtosuial sooisotoi osndiblds tzi* 
daatatQ %dth on« aenl^ mt %o blimt t«@fiii ac^o 
mm ^m tided && 2i»a0 as ^^•Sj^^mmHUXSSm m»^ 
(HIS©. 889 • 50t) 
IjB^ CUE* S@S!> •«» ©fnogt fs^t!Um9 wi^or tha^ long C0«i9l t 
0«2D t x«ticalat# ^ t h msBXX iponote cm v^rtvsi fsontovoxw 
tmt. mm f&turlh himi ^Sllit \xmn t^ mii tidett a# long us iriaii 
OMlU v»dt tttuHfttwrnl txioogl^i aalar i^ pae« lo»8«y l^an 
tiR«ti«t«VMt dtfltii^^ of ^nf «9«8 iMtirof IHoolCi dooeondiiig 
tiio 1IM¥i« fioii^t of hoail ooxolw tfiovt teo^t onteoalav 
otttmni aifiUnoti a&tomial oookoto olwst tiio tlaos lui 
!ii#i so idaot antoimol oooicoto otpamtotf by four tliaoo 
Ito dirSNO^ ox* fiiul vMBovoA fxoii foolol ttUftfUi li^ ^ o S^it^ onoo 
•fBol to olBoot longtH of a oookol* thoir vegipme nuriBliia 
too#ii]|ff ttm lino Anoio ooxooo lowor mxsia of or**!' 
* ioaxoA oftor Sr* ••£• s#ifoi an oiethoxitar of Xiitptosiu 
mm W9zn 
S89« Hima» fttdial iriiiri 
g99, FX«210tlllBt 
^7« liable a^t 





) t-'i ft 
. ( U 
t9oadt^«s txi«^tat« (Fig. 290) vith aeut» taotht noadllozar 
(Fig* est) Qi^ d laMaX poipi %)lMgES9at«A* 
^*f™^ft (^@« £92) •«- BadHealt a lavge bXiMBSs p t t ^ on 
^ai»ei and \»meil holf of p^aicel S^ xfe Isvotmi fiaolold 
oAgrsonts 1 ^ bxcnmt \xmn ot cinb aaz^ bzount tismmie^ in 
th0 dd^® ma fuseate at w&^$ iMt&sli oa mssAMm pox^ 
tio&a* eei^o (EolatQa In th® dSdlftt titlea loagor thaa 
v i ^ C0«t2 I 0*0^1 p9diG8l mv^ 1@taa twicft us loii@ as ^<ltt 
C0*06 t O«025>« oi^ S ^ort«r thci» fotloidUig four l^ialolo 
e«i^into eoEMnadi fmiieio ta^amt® y^Qme thaaa loagt ti^et 
and thi3?d eq.i2fii (0*01 i 0*01) # eoBond #torl«r tHaa ^upst 
but tiKXBal to tottriKjelisl} tlirmi 9ogBmt9^ muSh widor than 
pi^ eooaiag B9sma,%^ sUnfhtty ^oxtor thm f^miolOi distlnetl^ 
a.088 than tifioft as Ifftm as wldi* 
SbfiStt • • Oxaaffe 7»Uo«« ntaosetttusiv axlUaa <i»A 80itt«Xl«m 
faintlr liiei««d» rotteulatot pvcmotuis {fis* SB'Sfi* nttlouljita 
vitli ft hx&m pattili in fh« cAadia and with tvo Iflaeic apota 
oa postaxiaxlataxaX aida at aoto i^t paataxiev mx0xi idth 14 
aa^al aoatuis viaar than lang (0*9 t 0*8) t ailUaa txiangnlar 
with 7 aataa an aa«^ asiUat laiiaadl^  ntatiag la aiidlat 
aettta3.lxta a l i^ t ly widtv than lean (0*21 i 0*19) # xaaiiAad 
at aipaxt lal^eataljr aatoaa* lataxal iragiea laakkas aataai 
eatfinataiK vil^ txma?araa stxiaa aad aialX aataa only alaac 
2 t—I r f 
finf tftfiafti iMsopootipliyBgBa laiH^t tnmailar xv^adsi at m&wu 
FtlTHt Ifffflfflf (Hg» S94) #~ Wjml&iiAt tifo and a \$as tieiM AS 
tone as vltel DostaS. eoU saamvifl niog lAade iiith imltom 
V98^tiu?9 o£ az^ alXf IMn sst^ mi ssili@axgiii£^  vain lasngo nilSi 
votii (0«0£ t 0*015) • stiipal ^mvg Ions (O«O0)f pe»tiaioy 
laaxslii of upootOiiis id<^ a smglo xov of thiok ootite* txieo 
tmifoMlar @«too« bolon inalHaiKiKliiaX volat taaZBlaal fxiDgo 
»*«^ i^ nartt ^« HjmHiiOf alfflost flvo t ioM a0 long tie viiloi 
viBg blftOa idl^ onifiDZia voatltavo of ezsaUt tMn ootaAl 
iBftXlliial fxingo Soi^ oy th^ji half l^e vddth of dlao* 
<Fi|l« £9^ • • l&dfoiiidLjr oo2ott2«d 2r«tlotdiJh» 
Cfls» 89?) • • Ovonga yaSlstft t iMol spax 
CO«0*f) aa Xwns aa Itaaltonina (Hff* t9S) t apioal sin of 
t i l iaa ontf tavaal MiciNHita l«4 vilh 2« ISf df 6 and 4 pagsi 
faapaetifaly* 
f f f ^*** (Vic* 899) • • Oolavvatton «aaa as oa f^xa Xaia* 
j l i u H l •* 2<U^^ jrallawlA teawit laBC«iv tHoa Hiaxax 
(0*49 I 0*39) t o?vipo«itoy ocmomiL9A$ ««yoal plat* altnatvd 
i n the i9iAdl«} tmxtk texsoB Cfi«« 300) irltli entoxi«if otiijUi 
CI^Dt Seoma iraXvifans torn (H@» 901>f aosv^ n^xigin 
t^€km3»6$ thira •alviile^ el^ oyt (J^g» 301) # ceaieaXf Eovatily 
pesltev CHg« 901) Ixvoaai^ r xeimiea at ^ex i d ^ an oiai<i!tt« 
«l%o startliic: at the fe^ift of 6oi%»]. saxela ana ztosmiii; 
oi»2i^ e3L3^ ^"feo ttiaaaio o f piat«* 
Ij^igth of f opaloat 1»0 smb 
y^ yn^ nyiipt t Q t (Bam data aa !iolft*^ r!p«) 1 CI on ^ i ^ 
(f i iP* 908 * 312) 
XMHAtf BaMiMLaa f^ JMbMlJAlttA «r*xi# ^ t Mff«i« fio» 
i t l a «!• foUoviiii 
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WimAm^"^ X^UoVf tewfa patoli on post onolsiitt %«fti fosiftl 
mp^^t »3Jl|^tt9' iiia«p flmn loag ( 0 « ^ i 0«8$> I fioatoir«r%«x 
fiSAly f^ti^lfttof mvTOVf wvt than tide« M 1,01% M «!«• 
(0. I2 i 0*05) elfiost tms'^ftli li«fta tfl<3tli (Hfi* 30^1 oo«Ui 
i n aeut« onglefi tzianglet l»adal oe«121 oliout t h ^ r ^assotev 
f«<ci& ^9 f i e mdi thve« tleto ttifllir dlmaiter tfoia oecdpitai 
isas^ ^m ttalfiar i^ae« la^h il)ort«r l^ ian ^emm^rm diaosotav 
of ojwi fs t^amiai aoeleots M|p«»itttd j^r BBXH tPiaa fetiv tLsMHi 
thoiif aiasetert asadUazar pali^ thx^e atgeiatdA (Fig* 904) § 
?yd aapsflat il!oaHb» iaMdi pslpi tipo sap^ntaH* 
iiM».pi^ « CH0« !S^ S) t * ScNB^o oj^tindziimi @dz« thim fi've 
tiians at) long as i«i6a <0*I1S i 0*02 )« tm^md ftsaiela aagisnit 
a^oztar thaa fivatt fiiiii«ia aagmata lot* ?vA eM 4th 
anliaqDii^ l eiuli ioiieav than SUsiaia* 
SUmxnt, «*' Oxmaea irailow aata^t »aaeaeattt& iMcili ia bxemsiiii 
tovarfla Itami oaiB^I x^oaolniD (Fig* 30^ villi tO aataa on 
peataxlav sazgiiii ao&tim aiaost twiea iddav ts^ an Xong (0«24 
i 0»15>t ecmtaiiiiffi vidai? than laoft (0*19 i 0*17) • naaopoat* 
fluttCiMi dtattaetiy mmh laacar and with i^ax aot^ad in 
Hia BiMla# 
Wnvm %Anftm (Viff* 307) •« Max^iiial Y«ia (0*05) twiaa aa 
lane aa paatwafginai iraln (0*01$> ( f i«* 30$)t aUcaal anih 
i%fm XXIX 
ft«»« 30t • 
^m* 313 • 
3n. 
3f9« mr w^m 

















Fart of tom wtDgt 
2me% 9f fof« wl2iie ira»iitioii| 
'^^s& Imt 
r4ia3l« log! 







%adt fafiiaX vi«K| 
LanilbXst 
.taitWiEI@9l 
?svt ^ foro ^siei 





«i«Ut«6 at i9«s 0XiA t&wt t&BM M long as pastas^glnal 
C0«06 I 0*01»# 
ypi>» f •«• (fig« 309) ««» XiAHywi^ Kt U M M vith two lamm 
|B.dtfta ±mttm ( f i g , 9 1 0 « • 00|J»XC|MQ1I ^I1B» mi QU fO«9»3.ag8t 
tkUikl asxof (0*097) ( f i g * 911) OiPitw tlian lia«lta»Mt» 
iO«056>l ^«9Z. l i B of tiWoo and tsxisaa sops^ta 1«4 ullSt 
^t 7« f• 4 a32d £ flags i?o^aetlva2jr« 
y f ytid latta ( H g , 91S) • - Oolonxmtioii sano a» en isidtla m& 
torn l9m» 
i^iA>->« «^ Bxoiini«li yoUflwt loagar t^en Hioxax (0*99 > 0*90 • 
0»92 
i a l i t e t f ( • 3ta«iA* Ba^aalltaii* JTai^ ttyt 11.10.197S, • • • 
fiSAldJl OA ISUnUi op* (V*iU XlialO • (On aU4M) • 
Gat. ! » • «r • 9* 
2 8.1 
ingjB^ 515 • 51» 
iamA0 IBbBmaHOM g» fi*t»»'iittfty a^ a^^  tsit 41tfore fees 
i t in 1li« foUoHins ni0m«n 
lae^ (fi0« 515) •• Wmti^mmptm ymv^ navx^t iciss ih&n 
&tmm^Ag^13tk hm,^ wimi I Of 56 I Q#05&> t fvoaa liftttt«iii o^» 
@X»«t half t9t« dBLstaiie« \mfm%m^ ^vo mtmmaX ao^etvt 
<Hs«Xll in mtmH mmH^ tximgim% teeuMil onftlli xwoenrsd fzo® 
« ^ xlm % a distnno* 1«88 thou on* oeAliaiP <£lanot«9 and 
fxoB oe^pitaX mx0M l>jr ateut ona aoailai? aiamtart a^a 
v&§ lai®at Esmdiblffa tyi<to»tata CHg* 51^ vith tm9 acuta 
taall) md t»a txiiiioatloiia* 
^^*"^m (H«« 515) •« 8«ap« on lesaatar past telai^i atiout 
iMiaal hm.t of padiaalf fHaiala angwmta 1«5 and liaaa of 
ala^ dazle titmrzii C^HMC aad ^aaa of aei^^t a l^oaX haXX of 
pattaal, foMrllit fifth and alaith fimioia 8«ffBtiita Hhita* 
Middia ^tt^ aagaant faoaaat apaa daakan aaa^a dtalatad in 
tha aiddla* aaya lliaa twiaa aa laas aa tdda <0«17 i 0*075)1 
^diaal twiaa aa lam aa vida CO«Od t 0*05) § livtmvt than 
failawiiic Hhvm Itaiiala aagaonta aoailiiadt f^iaiala aagaanta 
vidar tNtfi ianc iMMtt for tha fivat faniaia aafaoiit idii^i 
ia ttt«diata (0«0S i 0«Ol!)t aaaoAd fnaiaXa aagRtat alitfitljr 
ghaarlay attd thiard diatiaatij itioitav thaa tatt wmmAMng 
28 
wmmm tftaiff* (Tig* y%$i •« u»m fHan tiiio« fts tsm «• v i ^ i 
stiipnl "TIMJI loRff (0«(^ (tift* 717) t nov» HHm ^m» md m 
%al^  tlEAs leaser t^ tan pos^assiaaS. ir«i& C3«025) i i^teoUsa 
pxwAmlly 1»ytf«3Pe4 Ify & slnglLtt »»« of $ eet^ rstt imttttt 
%aMa tztafiogtv ct«aMXr sstdet* 
ens ( f ig , 5is^ I f^ii»a xie of tilila« aM ^srsal Mgnsiita V4 
4^ iBtt« • J i l n b m i iiMPMtf 1917 
JBift* Ian* mi l* liJU* J2P li9t 
19S1 |^f»ffi t (JflliBiUllllft HwPMtt MMU/LIM^ 




1926 y t ^ a t i i i l l ^ 










J 0 267»2Tr* 
ilali* Sift* ^i^an* J[2>t 105« 121* 
On^v%§ ^^t^ SBJI* Ssi* JX* 7* 
Coqpsvtf l a l i * ^?*^- Ssttl* Sn^t 
aCD» 1 . 
153 - 156. 
(ChAlcddoi^M* ililt 3^* 
f«nl«r9e M^**- ?y|<»ti^ M«^  Sulk fiii»t 
M<^>* 15* 
Hoffttrt l^ tfuE* £tiLJE« M 171* 
5<1.8)i 17«t 179» 193. 
CoilpvMt 1&2JL* lAlSk iflil* i t s * JU 




1 9 6 5 MtttfwiaN>vi»o« 
1964 JiKtefiiUtlSlft 





1975 Mf^ T<»»iwmff 
19t« 
^iceaJaifVf fiiUfiB* i2lHyHB*f 29C£^* 
565# ?75» 
Coiii^yo %% AQOooiCQi iffiBS* Sill* ABS* 
U0 Mxim» M^* 369« 
t84*193* 
f 0OiCf Mttt^ JttlU JSlDft* fifffv»#* ^4* T?* 
i^tiSBwait iAiAi» ff^fftfnfiftii' JSaisni & 
37*97# 
Sa|Bon|a«v» M l * l2lKfiB* i3f 589o^04» 
@^ x8^ «et« yftiifii- ;glfia6» JSHSUDBSL* 23^ 
229*32« 
AlaB* IttUU SalfiyBfiX* JJC^M31*t57« 
& l » JdCB* fi]& 3S^560« 
^ S17»S47# 
ItaJu «fiC»t m 227«^a74. 
siiafMt AlttB & Ainunmlt i U l * H t * 
JMau CMUU <2ool. S«r«) liiA* iai l* 
Jdan * 78»8i* 
Segoajaifr* 2fljB|# Hu iS(S^» H12* 
O O ""-t 28 
1977 ininpiuMMi * AwiMac* 4 ^fiii«i0Ot 4» iitti» sm0 
1978 ifai^^fiittf I farjaa^teia !& Ooraht i f f lVrV £)»iS» 
1919 l f f *^y^ff * ^fm% MgM$» M U JtJSf^ t H>»109« 
r«3!e«t in 19i^ 1* XiAtArt in 1929 1%« «««» apt^ ov tlvnittd 
Bitamiaiffi liofeet ^ i ts g«ai»t2n «^ % Q«{m»a««a jftlftKhUHMl 
fvoB i t« ea«09ijr alU«d g«ni« 'Hmr^fWt ^^i^t99>% tm tlia bo^ft 
of foiioitfliig flitafaettani* 
1* %«ei«ft B»di8« to iftxip «lt«t laaxllifflry p l^irs 3 to 
4 MtfiMHilMAt iiiMai fSis^ 9 ft9CiMiiito4t latooiOiitiiA 
with tmiMNi of 9ftffi9fl4aiia fii««wo*«««»»*i^ii»iiIiBMi Moxvot 
«» %ooioo •••11 «isot msitlttm^ md IsMai 9ftl|^ a oMfe 
M MMPMBINMI I M O O Mill IUIE IliUlOBt 9tUPttp8ilhll JCllMRMtlhi****** 
Ooil^wi 1940* ia«l«iit«a 19!o 90MdMUtr vf aoniai 
ItoMiMMI tttA l l iwi lBna oinoOf *^o «»)««iiot«»i u t i i ligr 
lioi>ii«i 4i» ^9iWmAtk iMi lyMi* ^WB iitirfiiiiilti otnor itioa 
amrikov of |oiaeto in 1M ptjillao sro fi»r U M villaiao^* 
28 <^j 
Oos9«v» and tasmtlkm (19€0) divided Utie ffwona Ba^ t^j^ tw j^ 
iato thfvo fprou^ fi oa Hhm tMisla of ouiibar ot aasiseiita in Hia 
^gtps aa fol&evai 
U JS* IllinftiyMlliim smip CmMstSSm o^ aitHos^i the apaoiaa 
yit*^ two aegiaoata In liotn tHe issadlistxy and liiMal palpi* 
#^ 1* *««*^«*««« gieixpi tha ^aeioa tilth fhvo& oagesnta 
in bal^ tHa isaxlllazy and laical palpi« 
9* X» ii^rff'^'* g»nt»|*i th0 ^aoiaa \AiS tmv sagoants in 
l^a ^wdLtXepey jpalpl aM thz^ aa sogiasata in tHa laMol palpi* 
faoMlcawa (1965) foUoiradt eoisj^ ara and ^noa^a C 19^ 0) 
in m,vtmm tha ganaa into three gronpat replaolns 
£# lltdABUMfta wn^p l>7 li« '*'*K^ *1f svtmp* Wovavert lie uaed 
1* AlllWEftl eVQW inatead of ||* fmdiywiWli ffR^P by refexiair 
(li#)a>f a (1959) opinion rogaardlas ||* luUimfiMlft ** 1 #ioald 
dsNHf att^tion lieira to t^e faot 1»tat iaa<iif»tii» i<«daii»«^ii 
Ueatwood <1689> IMl* 1^* lOa 441) iMi#t liaa been plaeed 
la aiiff!^ H1iii br ^wset C 1981# p* W t tOOf 80» and in 
JUtatsfanHA by ol^er authora* la in voOity a ^eeiea of 
Mawm (•• 9tv*) and oloaely related to ialAilljl (23iBlflaiO*** 
Alaa (1957) folloved Keveet (198f) and Yenrlere 
(1955) in letaimng tlgtmiUMUk and iffrf#|iniH aot eaiy 
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eta aistiaet mMif^ ^ t eiXm tttaimtBttd thorn 1^ piKfposAm 
\\ 1, Saolm oo alAM of eoatsal. mtitaa of postofioi? miielii 
of oul«wiltel plato tdthout MtoxtOljr aix«otod «i4eoa» 
aatoTDlatoyal. apodwsoo of ^ligonitol plate o«ncm aM 
^voetod stoaalljri otttav platoo of ovipoaitor trith 
naZTOv oilmaz!SixMi3. ^ dgo along baaall tifO t^Mvda of 
Sova^ Li i!sii!Siii«*»«*»#»««««*******«««««««»|||dlSSP{y^  Mamat 
m Sm\m en al^ea of e^itral noteh of poataHoy meseelUx 
of autsgoiiltai plate idtH latavskily dlzeota^t viagea* 
^tcHeotatosal apod«6ea of aut^enltal plate IHDad aad 
QHt^ eioxljr (Hx^ aotedi sa^or portion of laid longltuaiiial 
area of oiitoxplatea of ovlpoaltor gip^tl^^ ttiiaceoed****** 
»••••*••••••••••«•»•»**^••••••t**«****««»^^^)^oa8 l^xoet 
SttlMeiiiteiit voxlcei^t feeli et aU(19^)l Aeemal (1965)» 
^icoajftev ( 1 9 ^ and Shi^ee* Alan & Asnival (1979^ zetalned 
Xiliabmft nA^  Irrr^ TTffff • • ttatlnet cenem* A am apeelee 
Haa Wan «eaeflte<U 
l u A •• feUoidili ulth Aaxlc eyea and reMi#! eeeUit 
5i0# ^m^t ie3*sal iri«i#i 
3U% fart 0t fox« i4i3gl 
5t4* f ftx*t of for® Ming v^i^ttomi 
3Z% Mn3i 1&& 
29 
9 Q O 
peotooeiiiut biaokf eml wtpcgin lilaoldtfif lioadi iii4«r than 
HoQg in fftOieUl fi8p4M>fI £0onti9tv«rt«x n«gm^§ (fig* 520^  
n»»i fhtsa tifie« as X^f &« ifia« iO»Sf t 0«11^ an^ aiffiost 
on«»fif«!i et haad iddth <0«i4 i 0*t3)i ooaUl in etui-
iataVRl tziaOi^o* basaX oaaUi irax^ eioae 'lo asra xiis* 
aiiQost their ^aoeter ana oepazataa tmc oeeipital c^ zi^ in 
I17 mm V^m t»io» their aiaaetert i^ yee t«i3?e» m^Xmf gpuce 
#!arler t^an tvansvinrae tllaisetev ef a^i seiobes #talloir» 
eaflnate aDoYet anteamae inaertea veiy etom to orai 
isaxsini i3^dit»iea txid^s:tatet mxillarar and ]to1>ia3t paipi 
4 and 7 eeseonted ra^eetively* 
ffl^*'*^ft (s^e* 521) ••*- s:eXloifiiftif g»mter pari of ^apet 
Imaal fmlX of iMidioeii firat tMO fkuHoie eogsanta and ol!i1» 
s^xk liroiaii a e i ^ laa&aateAt aimat t$%r«e tismi aa long aa 
ifidie (0*31 > 0«1Df flS^ortar t^an oliib ana f^^oioie aiipsant 
5th ana 6th iiniteai petloel two ana a hait tiiaee aa iei^ 
aa viae <0«13 t 0«OS>f tfiorter than fo21eifin« four funiele 
aegEHtttta aniteaf f^iniele eeffotnte ulMae thtm Zens exoept 
$th Which ia tOlsfiitly longer 19ian viaei einb 9 a«a»intea» 
laore l^an twiee longer l^ tan viaof (0*1? 1 0«09l) roaaaea at 
apexi aherter ^«m preeeaiag 4 Ibniele aagnanta ooiiM.nea« 
Jllgaatt i^* 328) *• Ieilewi#i vith aomi blaakirtt aaxlduoge 
oa anteiier amiiia of aeata** antMier m^d iateial aanglae 
dsxic bmtm on grofttor part^aliSos 2f»ll0«iii^ ¥11^ dafic lisQiia 
fatei$iM9 in eg^mGo^fHtmAoT Bg^99t mmamtam vllih liu>o»*» 
pX«t« ' l«t aid t^lQet para^aidsl ftiryoir8tiiXif»8t 1wio« widiv 
t*)a^ tjfme iOmf^ * 0*21) aatllliitt bioa^ly eoa^gnfinis in tho 
slSiX^t eentoHem tdSer than loae C0*37 t 0*21) * alnost as 
aai?£W in tltd Eii&^9$ taQfm6m& on sld^st laAsopostphxasaa 
s^ov%9 
yffiPf .*^ y¥Fff CHg* 92^ ** HyuUtui* ftlaoot ^#D aiid a half 
tiis»a loagwr tliaii vl0mt eoatai ooll txsoadf isszEia^ v«lii 
poBotttovm {He* 524)1 postBaxsifial. Taxar #)ost (0*012) laicli 
i0tox^«r # i i^ a^LipwI (0«1£)# stiipmi voUi aialatda at ^ « K I 
aptcmlttfi ataaUjr 1»r4aroa %y a alnffla zmr of 14 ooavso 
satati iMuial tviaogla ^naaly satoaat aazvliia]. farlnffa TOXST 
aihoxtd 
T^ f " .^ "***^ • • n^nOiiiOt almst four tiiwa aa long aa iddal 
au i^Eiiiai fxiaea YOX;^  aliovt* 
f a y i^ gft (Fic» 525) »• VhlMtf) oip viogr Uidit yaUavi^if 
faaoia oa •aatiai site noar sq^ ax with a tuiaok apott ttliiaa 
ifitli two blaok bonaa at HaaaX tfiUl apioal oaai»1liir« dl«taiiaa« 
29< 
iiilh % egak "iamm. %«iitf on tUMia thivA and m&Uhmt nm9 
^Mi9 of ti1d3«l W»UiX esffta CO* 13) #iovt«ip t^an liasi-
tarmui (0*191) t i^«x of tiMiui with 5 ?•«»• 
ffiwA ttutu (fis* 927) ««• OoXoui^ tloa eaxs» as on foro l«g0* 
^^^Wl^ •« 2r#3.2o«iQlt Hi til a^viiis mxkyt ^oxt«af than t^oarsieB 
(0*51 I 0*94)1 oirlposttov tuMxo«rtad* 
iiiftflidit^  si ifiiifiiii* 1*91 iSEi* 
I» aiinlanffaywnwlB ^*^ mammm i* laamiattta 
Airarval fi«iB Whteli i t oau tm diatinfitidhad as follovi^ 
1* Oo«lli in iflosecXttft t i l* Co«Ui in •^uiiatuzal mf0Lm 
t* WmAoXm viCHtnlt $»€ « i^it«k foniol* MftKonta 3*6 Whits* 
3* SM9« Ittaiwr than oivli tftd B«i^ alwst M irag *• oI«ib 
f^iBittia MCBMits 3tli anA antf fiiaiola Mgmiit 3th A 
(Hli H^BitaA* §th ttBitaA* 
4* 3tli flinittia MgMot «• 3th Aiaiaia Mgatat sli^htlj 
leas M vida* i»ai«r l^an wida* 
295 
tliiv6 tlBiMi IoiiK«r i^mfk vt^t tiiotUat than p»die«l 
6« Se»tellim with aonte apox* 0c»t^liiB zounaaa at e^mu 
% ^ostmsEiaal vttin wantiiig* Fodtmssliisi 'vslii •«3e;ir ^lorl. 
6« Md ^MQX &mv long«r ^ i tiliiiii &par Sorter t*talt 
t^ aiii I)ei^tar9i8 tiaidtusraas* 
lg |Al»i# ft • ^«aia# -^^ ^ Faat i^gtsort 3O.§»19t0 «i . i^ u^aift 
Oat* !i&« 18* 
9mimtvnm 1 ^ • ( Same data aa lialfttTpi^ • 
1 ^ 7 iftUMflyNI * SirtillMiat |i(tfiri^ yff fliiii^Mirtlii JU IMMIN* 
little %t^ a* -^ MliJBb. JS^ t47» 
1676 HiMMl i fhawNm, Hmyl. Bll*f i^ 1H# 
2 0 0 
191$ SBlMBilflil 




1952 i^ fifiii'piiifi 
195$ §||||i|||i^ fj^ n. 
1 9 6 3 |?||I|IM^ili|^ 
1964 if^ iiMwijt^  
1969 SHJHUAflft 
1918 
»fttmnitoiii MILL» S B I * 1 I A * # J I 314* 
^tttm ot Fa&toy ||>g» liJi* Ms^§ W^'^-
ilP 501. 
((^laleiaoldwi) i n 4es« 
a&ci)« i > i 4 . 
K V ^ t 1t5..l98. 
1 ( 4 ) 1 95* 
a<1>« 121*1li»# 
Ftc^i Botiotic 4^  Weff•!># JMl* Jm* 
sjMju e m ^ l i t "nt. 
Oxuhfin* S i l i lu Htm* 30f 888* 
I t 944»964. 
2 (1 r-i 
^«f«**«f wm «raetttd tor l)i[|tllx>» la 1897 vitii 
NOdblli fuaEBlCiS VaUc^ r 1938 as i t s mmty^* 9h« &mm 
stolid ettt 1^ 7 i t s gis^atie elute a&S gs^a^all^ yi^ ^miiis 
flagslXsr osgr»sBt8» Zt ia qisito oft«a ooniiUMifi ifi#t 
Ani^ rtatts o^iraspdt to n^idi i t i s irsx^ e^ slAsttijr let^ atsd* 
Be^as© sozsr^tioiml fiietiiiipieihlng diaisuctsrs i#xi«^ 
SQi^ tie^ ss oirsriUi^ * pfss«s^ vvitsr so^osts IPmt the elia«»» 
otsrs of His oulogsnit^ platst otitsri^ iattt of ovipositor 
Q^ a 1st •aS:vif«r islirstt as im^a^ sioi ^ ^^ixi IMI a oottM 
d^ns l^r tistiapiifil^iiig ^sss tifo gsnsitti 
1* fi^ot<^ on the postsidor Sotoli on ths poatsrior caa^n 
mxgin of sabgsnitsl piats of salnesaitsi plats 
ifithoiit 90ls3R»tio knolis* wit^ seisni'Uo Isaslie (Pig* 33^* 
3* Oiitsr pistss of ovips» Otttsr pifitos of oviposdLter 
sitsr oiilittNKljr tfimoststf ii«n«ifiar tfgmUk&Bt at i^ sait 
li^ psti Cfic* atf) (n«« 33a»« 
3* 1st irsiirifsni sslrlii* 1st •aivifsvs ssidoixetilaif 
wmmiM Cfic* im (n«» 33t>» 
H I S tfssna io bsing xiyortod for ths fivst tins 
twwm Zad&a« 4 nsv spssiss ft* a^ «i***iA»^ 4«iii I I M IMMA 
«sstiibs4 SBA • isr pf«9sssi» 
288 o 
iiWlffiitt iHwllllMfli IWIMlfl ftii ITfflWllftil 
m Fxontevdrtex finely x<9tieiilato vitH ir^ xsr f^ut 
@dtisesoi28 fAiiietatioxist not at o i l pmxte^ itii la 
2« !%»ailile& MdaatatSf m aeedX iroatzjil tooth o ^ a 
IKR^SS dp^ssiX tjn£iiGstl(^EU»»»»••••••••••*•••**••**»««i«*3 
«i> llandiKtos txidiattatot eln^ plaJUO^ r dlff^rontlatQa 
ttots. the foxiioSft* StaiiioXd joints weet&om3X:f inox^id» 
in^ in %«idt>i ai3tad| olxib iddar than fiasioX«***«***»** 
5* ©oapft sulitslanffQXfirt not ions*r than the t&mt fo&v 
jfunioie 4oi&tB«»«#*«»«*»*•••«•••••«»•«•••••********««4 
* 8eap« oialscciiiidmtef as long ss t^s six ftemiols 
^i8t{3 i$i]isdxtns4St««»«*««**»«***»**«*««tSi* L^liUilAyiB ^Mi 
4« 0Sa^ s^lniniy ionssr ^a» vidt*S» irlltiFlilM Matsifston 
« Ssaps as iitKae as wiaa**««««***«**.*&« «w>fc«««^ » Ceapsfv 
7* Wsas tfi'wisQt a svoss li8ntf**««****««******4i*«*«**«««#«a 
* ffsi^ with a psUriiai sxoss lwn4» fasniirtisA with 
sii'vaiar sataa ffoa sltfa to aids aaiosa ths antsxisr 
IfMnsi aaaftmss •'bssHWily tiriLdsntats*»»»•»»»»»»»»»».»• 
• •« • • • • • • • • • • •» • • * • • • * • • • • • • * * •JU 
20 C 
6« fretxtoiwmettac. ftbout oii»»fltth of hmA widths isaadl* 
on faoet ho^a niasr than 1mm in faolol. ao&oot (0*40 t 
0«3id t tnmtovoxtoac very aasneov* leve than ono^ senronUi 
Hoftd vid«N (0*40 I 0*06S^, fiii«ljr X'stloulato %iitH v^e? 
f«iiit ootisozQiio itaaotatieiist ojros atxict t^ avot tmmv 
t^aa id<lo« ftpviad ovor tlixoo fotirlh« Hoad ^ t h i oeoS^ H 
in tmmtlm tvlan^Of HasQl ooolli toudiiiog A^ O >iis tmd 
voU MSffvod R^»ffi ooeipital eiggegiiil oliotieo aa loiag aa 
txanavavaa dlaaatar of aya (0*i21 t 0*li1) l aexobaa daopi 
aaiiaata aa iidta and aluofat aonraxsa aptfavte* intav* 
aafobai ataa pxoaiaiiitt aandlbUa Mdaatata (flE* 929> 
vith aaata taath» ana taath loiMli aaadUaiy (ftft* 990) 
and laMal palpi ^ ana 9 aaiBMOtaA laapaatiTaljr* 
35t* PMmm&i 
599* Fart of t^m ^tnsi . 
794* ?mvt o:f tiidle l«gi 





than tifiisii lo&ffGir fliaa vi&m <0«19 > 0*tt>t p^dgievi 1mm 
than tuleo as loag a« vi^ to (0*08 t o»049)t ilioaftor 13tw& 
folloidng £lTO ftmiei« Mcossnts eoslbliittdt £iiiilo].« wmfsmt» 
^o«»g •• Brmmitfi with @oiaeii sofi^eticma on gssoteif 
favti a^ sE of ooQtolljas^ s i ^ a of prnpoSatOD r^ ^ msoposl^ 
^0pl3r nua ^toatfly iiotelt«d In the i3lddl#t postoxior mxsi^ 
Gomfms. «ith SO loiag notafti oeutum vi i l^ than- long <0«4£ 1 
O«10> • iQ»fi»io1Ly ftotoM tdtH ^21: and 8ll.Vd3qr Bfttast 
nadllftA Inoatl^ r eoatigooiis in si<l<llOt eaeH axltXa ^ t h 8 
l^OHliiiWst Mutami vdxfXtxm victor than %»m (0*5 < 0*0» 
aoton iMunrwiit hmA Wf vilSh tm» tvaasveanM stxitttlotuit 
pwpoAMMs aafffov in Hfim wBL^Sl^t a^paiited en a t ^ %d1$t 
« ffw fftvlM and mmXk aataa ealjr alafl« aAtaiialatasal 
aanglai Mtaoyaa'IpyivagMi aotoliaA at ai^ ax* 
f»ft ItMl ( n s , 959) •• tfau «ival»9a«» aiwiat thvaa tiaaa 
aa laac aa tf&tet iiaf^aeatadt HyaUaa m% baaa and iyaKt 
3or> 
waaeHmX V^HM (0*049^ iong^v than peataaxfcliiai C0«03)t 
«ti^ p»1l <O«O80 l«a8 tHon twlee as long as isaiglaaX v«iai 
f^ ^^ attHua laftfiiiUir ter^trsd Igr 4 xoirs of eoaroe 0«tft« wtlli 
S» 5f 3 m6 3 mitom ia mdh mm jranpfsetiT l^yt ^eaSl tfi* 
v l ^ i imxisiz^ fsiage e^rtt upaeod 1^ a dtntaned o^ Ltsol 
to oiiJ9*toiup|ii iosaeth of txiam* 
?'*fT J*^*^ ««. %po7 hG3S of eoacao» fosoi^ oace^t at t i^ool 
aad i^ital 0i39»thiiPd m& tlMmo nith a a^ziS mms^ a^ool 
hd:if feoeousf x^ot of t^o Ittg yfiltiilii ooxao with 5 long 
80ti^ oa ottteif «iD on <llet3l. Iialf • 
M.^f ?fif.ff •* WMttih oxoopt oo3m«i fiod « tsona oa npioal 
OHO third of foQOVft t^sooost ttlilao uith a i>iaoia#i hm& 
en f^tMiI. half! tililal. eg^Je (0«I9D tonffor than baaltai^ aua 
(0*1S> (He* ?H>I apioal riia of tiMaa snd tazwa 8««^ 
awita 1*4 vith 6^ H§ % 5 and 3 pm* xvopootlirKljr* 
minM \mmm «« sguEle toiwa oKoapt t»»#iaiilay» tiMaa vith 
iNiat md ^ o a l oaa^ HtliPd lAlMaiii aoxaa vith a loagsitiidlBai 
ildvt •» itttar faoa o^aftiME aotaa* 
SO-i 
Ijoager tboA thovsx C0*4S i 0*39^  § tmrnoatoA at ap«xl 
otrlpoaitar aatsftrtaa about on<i<»thiira l«:igth of abaoioiai 
tenth t«zstii! (Fig* ^5) idtl) antoiler tmrgin ooaea^ r^ t 
pOGtexlor iaitiC|gl& with a e2i|^t pvotzusloa in tSie tsLddXe* 
cotHeolt latai:^ lobes of ^ ^ t ^ toxEBJs vsxy c^ortl aatex^ * 
ioip e^xeia of 06l:^;«»ita], plate (Blg^ 93C^  cone like in the 
dddle and ooaneoted vith the o«atrai Botc^ la^  a loogl* 
taaiaal owovel fiv»t vaivlfezB w^deixmi^ cur idt^ axtlealar 
3^30110 |»xo!!sineat {Hg* 337> I eeoond iratvifert} torn <Hs* 
?5€df t^lrd valTiilae 2o&@, iaooeoiate aii<l Botrabijr axtiovN* 
iated tdtl) second valiHLfeTei outer platea of ovipositor 
(Fie» 956^  • navrov at bane* ssa^Nzaliy ^d«3ing postorioxly 
%dth mxginal infleoUon aliKSis baeai third* foiloved b^ 
a aabeazginaX addge along i^d third of doraal eaaxgin* 
narrowly rsunded at apex* 
1*1^ 
fa^ftrfi ^» India* ^*f*$ VBAt lieger* 10«10«19T3* ex* 
iadiea (lt*4« l^aii)« Oat* Bo* Af» 9« 




















I 9A»imR«ft«>^ f¥vM«nfi««. fi%aA. 2t Y%»^fi. 
1 tii^Vf JE^ USU IL*lk» ^ft^-- <» pet^ fiia* 
gljai^USt* ^6»7g5, 
t fheeas^^ JSSEBm f^ft^^- # 116»157« 
1 1^emM$ S i l * ifittC* 4* ^ t * 
I Stedia flG>3C«>f jGlBdU 2£i» Sijt 243* 
t iUHiseadf £B3fi* &&» JiiBll^  BUI* JSl* 
5?t» >44t S m 
1 Aflhc^idf £lllfi» S^ I B I * J^ ia»# £l& 
357t 944# 
i A^Btftdt iini» f^niTvy^ ft- Hiia* Jj(4>t 
501, 308, 
1 E i^!&9dteieiioo%t» gf l^ 2llA»t S^i i^ltf 
ai9. «55t l^3t 867, 
wf.f> .^ Mp*^  / f t . , jllp 97« 
1t7» 
t OixwBlt, ijBfti i l l * JAA* iMK>f J i 
507# 
1916 











If nffiflgymiyfi fim > 





3 0 G 
1 i^MPMkf f i fTfrf**"^ te2# 9M%» 
l l«&* JSUOlC?^* 491» 
m 155. 
1 ^M?e«t» £o8lt(l XlMHBlfiat Sno&rtidBfl^ 
515. 
t Basi^ ileai Jba^ l^jjoSU Bt^ ^^m Hjaou 
M^ 10* 
n &Qiia& 1^ Fai»B8ii JLlii Hfit^ ^i»« 
•^~ i«^F><^«M^"' ^^ ^^ ""^  wM^jv^f^"^'^ 'vMl^^fllBr'^ MMMHHHr''' flMHHW^ 
^ Qhi^ agti ell PflRr«ii« JLE* ^ « ^ tiia^ 
"i i* v^Mpv^ ^^ ^ ^ vta -^v ^p^^na^ MMF^^BI I^^ ' H H M H H ^ MRMBMNP*^ 
m?.?^ ^ j M * d5# 
^^aa 2(2)1 105t 116* 
jUTUfftBHiBmi £l 15* 
AME*) l i f t l»t h 55* 
307 






151 - 1f5# 
8ikolalca4a* SSisMlH SmOA JEUI^ IUJEU 
Cdiale&aoidwd Mt 4S7* 
ITa^ agl^ seQr II<©>t i5»g6« 
(1-2)1 180-192» 
(1*2)1 10O-187. 
HoffoTf Jifiltto Soil* &ft» JiodU pyr*^ ***" 
ftoffor* JfiJbBk* JSl* Hlfi* Ifl^ ll* pgfMtm^ ii.. 
S» 582» 
took* iSiHiidkABi* (SttfU*) ^ 579* 
B» £ttBH»t ii|||» Jttli» £BBU i i lJIII* 
SJOOU £• • At* iP I^ SS* 
lM»!ikiftNi* JiHI» lilUiit* Mi3U S(1)> 
800« 
308 




t dnhaat £ftliiu £Um# W k 2SkP 
255 • 255» 
i Hoff«rf iilitfl* WtoMdk* IttJOttil IP 1SB* 
I Hayatf Alas & 4a«nnsili MM* Jlli* 
jffiply^  ISBldk* C&KSI*) ^^ '^ fH^ iiaft^ ^ 
( 1 9 ^ vtp^Xdo i^hiitiii (1900) i n tima$.&mm Md$saemsmA 
B^mnm to JtiM^WTtaflitit mn votalniafs fTflBWIfttiYlUfl ae & vaUd 
@aaii«« took at aX* ii9H} and frji^tsi i i (19fS| om^&mf 
matmaOaMiM a^moi^ to WownlotilBii aad Cftianiifiimin aa a 
aai^ axmta isaana* f vaaaat vxitair agvaaa wil^ f aole at aX*aiti 
fvji^tiiii* 9lia e«n8 oe^ IM aai^ Xy <llatta«sidha4 tmm othav 
aXXiad iionaxa ftoir ti«vii)« aaattavafl pime^9 oa Hia fxoaat 
imaaiiaontad aaA ettXitttaXjr tniaaatad eXali* waakXy da?aXopaA* 
and iaooapXata paxapaidaX faxvonat tanUi taxpia (fic« 5419 
vlda with paatatlair etanglii gfoevwA la %a i ia^at ai#)tti 
titipn wtfi Msiay ^aa taxith taisan aoA w«lt ai^ aatfaA 
XataiaXXjri poataiiey oaniii of t^a aal^itiiltal pXatOt aotMiaA 
la ^ a aiMia ing. 549)1 aaaoai vaxnfara <n«. 550) %fl4la 
30G 
mh»vt mA mtoleiel (His* 3S0) • 
jg^imal ie not a0e9ptal>l« to #i« p f e ^ t wxit^ ;ma aisenioHioi 
%mm A&mtih®^ and k,9y of Saaia» ani ^tiipiii®^ epf • t^asd on 
ltQGk>IillKEI*««»«««*« • • » « • • • • • • • • • « « « • » # « # • • • »«•!»•« • • • • » • # till 
vavt«3i ir«x^ aaxpynt th« ipia * |ii2iiettt]rt« al>8«8t e& 
f»Mfttcnp«f1«et 0d«lli in an aeut# «ii|^«ft tiiiiettitt 
«at«iii^ iKvmmiili h%s!ek» mm^t ttlnb eindi th^ i^ ioaJt 
tiw HiBtftt* |«int« #ii«li mem fVimilLafi iMt«.*««««,«*«* 
•E» Jttoaliiiiui f«vBiiiiE«fir 
310 
vite* the pliH^utotQMa dwalop^Ai oo«lU in an 
«giitiliitaxiBl tzlaaglftt ostsiiQaA bvowzUdD bla^t vwwpt 
clnh m& tha slzHi f^ uHoXe joint Whici^  are yoXloid^ 
v>iit9,»,»»»«»«»*«**»*****«*«^ «^T*f^ f^f^ "^**^ f f^ohikinfft* 
% i i B t i X ^ I!tolli0l.9 biaCiCtGlH OF %l!fe t l fOW2l*»»«««**«*««**«a«4 
• 3HfitQl ttalf of t»io finitely aad 0lttb w»sito OJP JTBXIO* 
iriis^ t^it9i Qid^« ^eofiA ymllmiit^ i^itoi hind 
4« Biitix<o oinb ^ilonia^ Whitot pediool. aleoat tm torn 
OB hsimX titiQ tmleX® migm&to oos3liinofi«**«#**«*«««»«»«!? 
m cveth ofhomi&ti pa^col aistinotiir eliortdr t^an ^mX 
tifo ^tzsioio 89ipi^ t^o GOis(ldnod»»*«»*******«*«#*#*«»»*#*^  
$• Woaa notio^abiy lensor then wiat in f^ iwatal vlmit 
hoftd m& fhonoe ^reonltih lOoekt rasttiy t>lisii^ ***«**«*** 
* WMi not ^pro^oliijr li^igwr than nida in fiontai 
iriairl 9«Uoifi#fl>xoiai ov i f fvtoiiiili ^ i t a wit»t a 
livoaajf t»stiiva*«*«##**#»»««*««»****«S^ jKOBlAiliii (Saaf) 
eoAilttan of 1»ia oiripositov ia indieatlva of tlia&F ^ aYiag 
long 5yi iraiTtiiae .f i^olt ia a dhavaot«sl£itie of MtiOMSatUiiir 
f*flft itfaivai «ioiv plaOMsant ia not 4ii«ttixl»ad for iiant of 
dotaiio4 aaniiAaation of typo aat^ HPiai* 
31 
tm&mkt» vt&me tNin t«£)iei <»2»b tmeeaf t^aii |r»Mi@4lla@ 
tt^ MNi @9goe0it8 eoiiidiii^* • • • • • * • • • • •& liiiiiiaiaBBft @]9*>i* 
* Ciiili hmva msitmpt fo r s^i^sa ^reiisl iMXuSUa @M t i p 
jWHi i id^ i M t « i fmael^i mmetrnt of lasaeitlaxsr ^ l l p 
aiiitiJaetl^ iongtr tfiati ^ v o t aair mttGaA n^^amitn 
eoeMnolil eec^ ftlifShtiir imm tHm ti'9Q tie»@ ass 
%mm a^ t i i ^ i l i m t aaa l^otirt^ $tu3ieX« ii»jpioat8 
imigdr #!fia wldtt sveoodf fMi?6 a ^ fourth ^dm&% 
(pa3x«tt#» sixth 0 i i ^ t i ^ td^^r i^m. temt tslixib 
iN»jpt3V than |^ s<9O9iiii0 thiM* ooeiMstfi eomMiMidi**••#•••« 
Cftl^« 999 * 590) 
I M A ( t a * 99i) • • BMMBliili }AMim$ aUgtttly widtir 1II«EI 
Uttff i l l tmiJtA Hiw (0*€# I 0«9^ | f««iit»v«ift^ ^«py aanraw* 
a l iw i t • • • f f«vlh liMMl ni^Mli i f i fh turn mtM&wA 
pmm^, mm fMU* f«Mi%» Avumd atiltttt •M l l iw f 
%«Mii o M U i • ! « • • te •y^ l i s I N A ^ • • i i ^ i M l aaisMil 
mtmmeU aoek«ite 01009 to ovaX aetssiat <3i0taiie« liolsvtflti 
dodi^ tfts Xdsa ^an 1$!0 vidt^i «f f^po»tov«rl«x s t «9Maii 
o^Uar im^li mtmviam t3<l4lQOtiit« vlth slat 8«ta« Ctie* 
540) t mx&ilaS3r palpi tour 8«Si^xt«d (fig* 341) § first 
@dgi^ iit VQf^  raaiif ©oetmd and IMITS alJiaoat e t^ml* tmvW% 
Xo^ ni e^oirt«r thosi cofMsm^ Xmst^ of tXv&t aad motmA 
mgrmtQf ZaM i^l ] ^ # th»M mgnmt&& (Wis* J4S^« 
at i^ea i haXf^  of oIii1» Whiett io jrollioviahi 8oap« loagt 
o^iinafioia WT© t^aa aiz tlisos 2021^ 97 than id do <0«54 • 
0»OS) I pe^iooi ^ctlnotly #tort^ thmi tho foiimiiiig two 
©oscssato coEMaeai f irst ofttsieio wmamt sMi^tly 3yonger 
ftitia rootf ai^ ifiQaato td^er than lo»^t os» to iilac funioio 
80gti«xtft wlt»i 4f 6i 6p 5» 6 aaa 7 scsancila rospootiToXart 
eXttb itii8«igi^ at«d wit>> 18 ^naoxiat lei^or t^m. prooodbUqg 
titroo mematB ooiitai&od* 
SbUBOL CiC* 944) •« fiiolc hwom t9 Hiaokf rotioulatot 
pMtoxior Btxglii of prtaotttB iiitii 18 oatao ( 9 i ^ 94$) I 
MotttM idth fiiio i^iaetot ti«ivy, iddor ^m ieag iiith woU 
a«fiii9i mA oeapUto parftpaldaX fimmvst a tuft of iiairo 
lUMT altftfLo of posterior MutiUii ooutoUuB %ddsr thsn ioagt 
nosopoattiunwas oxtoadoa mdh boyoad ths posterior saisia 
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of pzopodftiuiB audi aotdhod at t»^ e mpvE* 
fttrm^ %ii^ « «• litsa ^an t»o ana a laalt UWM Xozigsr l^an 
iiia« C 1v56 I 0*$e^  » hj^ mUne vitN a eontna lulliaeatad lie^ 
inlaid ¥it*s a hoileoatol *^ ehm^^ li^ aXiaa atxli^l auteiiew 
gmal vela ^ th 4^ 8«ta«i migiaal veia (l?lg« 54^ norw 
"l»iaa tuie® a© Xoisg ao wlfist ®lii?^*ly leaii;©* t>»iii posti8a»-
ginal. v^Bt etiiEcal vssln 3U^ 3g« iaas 1^ .an th«ea tieoa Xozigdr 
t^iia msigliiaX. voi&i maz^ iiiiaX frluire j#iortt sp?i«©6 ^ fi 
(liotaaea ^^ iital. to oaa^third loogt^ of a fsli3^# 
mad ^mm ,«• Ijavrov* •^ yrOiao tiit*» aofioisato e^ugiiial fi?i«se 
0|>Qoe^  % a atr^ t^ noo eiunX to ciii«h»thix*d loogth of ci fslnga* 
JiMA •** Cozao ^(1 tllilao &^xk. t»oimi tose^oatsr a^ d 
Ff^^f ^*fP «"* ^^ i^u^  broim axoept at l^a pnadaaX m& distal 
a&da of faisoint f imt thrwt tarsal s««iaaata aA6 tiMal a^v 
yaUoidi^t root of ^ o loB jollowi^i l»Poimi eoxaa ^air^ r vith 
ifith 13 largo eotao on t^o outor faeo naar IMMOI naisini 
tlMal esdot flhortor than tiaaitarwia (He* 347) t i^ i^oal rln 
of tiMai %aaitaroBO» aoooiiAt third and fo«rlli tarsal 
•oCBMjiito with 9t S5t 7» $ «ad 5 paga roepoeti^olsr* 
31/1 
ntnA i « ^ «• t)63Se. bzown mtawpt hmAteafmn§ tt^eond m& third 
tarsal eoge»mto baing yaUom^tt ^wm id"^ thvd« limiE a«ta» 
en tfiii enter fa09 iisasr hm^ trnt^jsi, 
pidftytMfi «« :i^ g|3e^  laetn^ Hlfit at tif» @ o^rt®r th&» Ptomxt 
antaz&or mrsi^i o£ toath texipm e31f .^tljr ecmcs^e <Fis« 3401) 
p@0t«»^ Qr C!ar§&a ef9€»v«d iB t^m isL^ iSS^ i sat^^sltfil plat9 
^a« <Flg* 349) 6 i>oiit9rier taazsin ulth a ooteh i£i th9 laiaaitti 
ttv&t vfti'^fors CJ?i^ * 350) trlf^ xagiOiir with tmrnil fm& s^eoX 
em^&B 1^ the 33tso plauoi ^Mad vslirifera ^ovt vith 
eofe|^ lat02^ thiok«{2di ai:»r@a3. mrgifii thijfa r^al.vulatt (!%£• 
350^  aihort aaS ooia«al.t ©titor plutod of csfvipooltor (fig* 
130} hxon6 at i^^ «^th a ootohod mizglAy dorsal snxslA 
ttil^ined thrQ«#!Outt oi^poaltor oooeoald^ 
ffglfttYay (^  • txmmt f7«?»t OaxtiVAl, 3«i«l979 <»• gflfijUlWlll^ 
larva* ea wti^nmftui^tmm y^m^mtattif^ {l%atc«lD on 
fmJBtmitik XHMitmlnM u iw^k* Khasd* ^ t * wo • 
10 ^ t (Sana anta as liolotsr:^)* 
?99« ^•m&B fiift&«l ^ « v i 
940* i%iiim«l 
941* WtadLilmy palpi 
M9« ^eitemiftl 
949* $hiHKiei« aosenai 
949* ?«««K»t»«t 
94t* Favt of 8&dil9 1«6I 
948* fmfh t^mi^ 
94@« Otsliffiiiitstl p1at«t 
950« Ofiponlter* 
Hir« 99t • 999* ffftmlfttg^aa teflalngiffluBfl m*^ % 
951. i:?jAaiU«l 
95^* iktXltXnX7 palpi 




ineo* 551 - 555> 
MMM^^ £%owa reeemtdUuiQ* tilth ]£» tiy^,^«mip i^.ii. m& 
eafi t>» e«p;ir9tiid f^R i t in the £bU0i«ixt@ eseimw* 
r^^blee ytth 10 amll o s t ^ Ctiii* 551) t £!a2clUaz7 
P3l|)i idtli f^nith 8«g^ !se!it 2oaiE9» t i^m oosMosd iQKmHifi &f 
firat (laa aoeonS 8«psiat« (j^g* 55^)1 ontttoiaait duxlc ttsoim 
«aceoi>t eliQb ^Ith a amll ob2iq!»« yallov portion «t tlio apox 
(Fig* 555) S mtme @U|^tiy lenft than fivo tints iooeoir than 
videt first fiuuelo eogi^nt loosor I^&R irl^/ooooaa m& 
thlrS on 102)0 OS «d<S^ « fourth Ii»is:or t^an id^Ot £lfth as 
l<am im %A@a and olxtHi vldsr thm longi elulb aiotlitetl^ 
Shorter t^an prso&dlxie thrss 3«(PMmts unltsdt ^leed rlei 
of alcldlo ^Msot tMidtarsitOi ssoond l^lra ^saA tmivfSb^ tATsal. 
stfiisfiato idth l i t 18i B» 5 sn& 5 puge iiiopeetlYoljr* 
TiMffUr iftf tWMltfi 2*5 lae* 
Xarrao on ULattMifiSBl yip«»tpt^ f (Hftskoll) on 
FmlaHfaTlift mmlYiBlila u (^.A* moxn Cat* »b* $5* 
?iritTnHf d ^ t <SAM eiato a* !iolot3fp«)* 
3 i a 
196$ Ifiinfrinniitfifliliii ^ iigaxiras.« £SQA» | | | # « <«dAad*. S£dU(^ 
t97a ]1flIifittt^ .B« * (rar«l«0 Wayutt A3taia a lii^ 3Pwal# 
Aiiff. jiia^ ^ | i > . £lllll.» (£«&*) y^^' 
Xl(1)t 1T9» 181. 
II t m* 
000110 f^f»«ii>y|.i^ |« .^^  Aficunial ^as atoigKbitod as a oow 
evrnti ^ Agioniii]. (1966> with FfflTffffff!inff*%T lllfilM Agsxiral. 
M i t s ^f^* IftovntIJ Wayiit st aU (197^0 t«iit«tiv«Iy 
dMiAX«6 MimtiniTiwfirtlilin Ainyvai «jmm2r» t o ^fttrl^tTfTii i'^ ayi'* 
9li« MM liM IIMH MdofMA Iqr frjatltaixi < 19769 • l?ay«^  «t 
tti* (1978) w«M Mt fttaXy ooofliMittd aliettt >»!• piopoMd ^ymmmf 
m fMt Mt« on pitco 64 VMAOf *fHlo o^ moaor io boiag roeoa* 
iddovo4« Soon oMthoar pmpw v m INI ooaiiii to olaxity tho 
pe«it&oii« Anno (1976) Miataiaoa tho two as oopamto ffMonb 
CoiiMqLttaBtisr thoM two goaofa !t«fo booa otatlod ia Mffioiont 
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CQtail&t ^th tho aaiidtazieD of the tfp9 mt«rlal, a«poal%ei 
in th9 tmtom ^««OBt A^t*V.0 A2igax^ miQ ts&tQTinl ^Ueotod 
^^ * 1 ^ m^rnw* fho ti« g^ Qoxn oaa l» duffaiwatiatda on l»ie 
to£lo^Q6 bafllst 
Sm €2ist» t^i^e oog£iaiit9S« 
a»tih in tho £i6d3uO« 
5* Biiti^ otxital plftto \dt!}. 
•oXoxotisoa Icaobtk* 
€• fimrt iraliPifoye idth bae&i 
ana i^ea l mf^mi la «i« 
piano* 
7« 9lilvtf •aX'viilAO long* of 
valiiom vlM^* 
gjoat nAth ao©B pmota seaj-
Soaped* 
mgpmtMi oblin^ols^ tvtmoti* 
ta<l at £3;poat# 
CcmtoB vit!) voafely dsvolopsd 
QOS iaooiipXoto fwEvmmm 
KHi toxgam idth a ootoh in. 
tho sdddPUi* 
snt^ionital pXsto vltliottt aeX»* 
apotl3o4 icnolio* 
f irot valYif01^ nit*! iKtsal ft 
aj^oal 3»«loo in dltfoxoiit 
piano* 
fbird Taiftiiao oonloai* 
(Jf\ 
aatgii. ^ad ft S£«3r tQ tiid ^eof l^d Isiaiiask i^^e^i^ fims>»4i* 
«• T J C ^ ^l^f l^ %(K^fll ox* l>]|ilOiE«#«fr«»*##««»«4i>***#*»««>*#**«#**2 
i«, Antomiift* loitfexiaj o^lioxw^ lizmfsd^ii dint} tiHitoi 
t i H o l i^v of @16ds.« i«@e @tiiiht]lr io&eeif than 
litt^tarinAi «x»«n«d paaft of mX^^'^it iilimit on** 
• mikmmm villi «M»li«lf of fiflfiit aiic^ ftiaiei* t ^ 
eluli i^titoi MMsS ifur ef a i i ^ t l«ieo #ioyt«p #iaft 
lm«ltftinwit»t iBMVt«i pAPt of ovipo^ter sboet oat* 
9« B(»4r oxii"«o ;v«Ile«« wilti HftxH iMronmali oi^  lOattlcitfi 
32 . 
* Be^ blacSdlfi^  %dth post^zlor part of pxoaotno* 
plonr^ aaa voatc?t of abdoiasa orange ^olioirt 60ute» 
pQ(3iool oaS ftinielo sogz^mta 1« 2 m^ t i^s« o£ 3 
4* Ptmielo @%i:^ at@ 1*^ bzeimtchf sixth ss^ gcimt eM cXtib 
whi>to« ••««•««•»••«•••»«>••••« ••««•••»••••*••«•»•»•»•»• •? 
«• il^oiimo ot miif^ns oolovatioa tHXDts£^ttt«»»»«,«**,»**«6 
5« Bcap© c©yo thoa uliao tics© loascsr fhoa idlt^ ot t i x ^ 
©txfh Q© leas a© vt^t cA f^il© cosa0» t«oo*^ t^03?Of 
a^eal £li3 of fo&oxt^ t tlMa& @s£!Opt apio^ xls md 
fir«t k^TiKd. 9iei^i^t l l ^ t hmyn^ rmisisltig portion 
m Botipo sU#it2jr aoro fHan six tiians toogor ^nn ^doi 
fimielo aogsents %m6 m^mm^ in lonisffi e^ aa ipnadaally 
laeroMOfi ia %d«fH <liotadt ri^aio Iocs yoUowt l>«iaia 
t*io tHlrfi of tlMfio Asik bzonnct .^MAtvv.v.s************* 
«>••*••••«•#*••«••••#••••••*£• jyynjHttJidLwUiMJJil IHUKIS KHaii 
6« OooXll jUi aoitto audo tftansiot mmtm «bo«t or oe 
•ll^t tiaoo Ao loafi ea id^ i ovipositor Mcsortod 
o^oftl to Yiaif tHo Xongth of AlktoaiiB****«*»****«».«*****7 
tif»8 us lorn a« idl^t 9ti^f^i vdla tm lJ9m em post* 
issTglQal vsini povipositoir sissrtsa l^ r laoz^  ^m oao* 
?• Fnmtoi^ STfces vsrjf uaxrovf ono ^xt^ of >m.& tddthi 
tQ ;^3r than prse^dice itirse foaioXe aogi^ i^ tf} eoiibliiad 
stii^ml r^oln a^ut tuieo aa long as poi^ taamiUttil ir«iiii 
* Fron i^TdstAx sSsotit one fourth hmA utAHht pi^eml 
lom&T t^m f ollovjuvi tv& eii0]soDt9* olob as lm3g as 
ps^silf^ fm^ s?' Itmiel® sogr^ i^ts oosiiiiiodt stlgmi 
vein oas mA m t^ aJif tiiisss as lem m postonxginctl, 
inm» 554 *• 365) 
iMi <I^ C* 994) •« tsUoWf eliilHtly wi^ ar '^ sA JUi^  in 
fssisX viswt TSTtsK veimdsai ff^ oii««rsrt«x loassr #IAII %dds 
(0*17 I 0*101 ssslU la «iiii].at«»ia tiiani^si fitissks irsigr 
tliortt aatsBiua aooksts vsiy olsss to eml iMHisiiif dtstsaos 
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%«tir««ti mtWBta soolcots i^rMtor tN«n %Am\ ot fxons <0»t3 i 
e3xi3JU^ X7 piOpi t&foe a^e^ted (Mg. 95^ > i Ift^lftl i ^ ^ t^ -^ M* 
JlllflBiBft <flg* 557) • - -'^ *:'•>t lT:?c:r. oEoept for o thick obll* 
QUO sf^llm &t3Bip en ^Q snaoio and @idse of cea^ aM Qhacmm 
inf&aention oxi elsslit oen^ luomw e^JtM^xletiXi %&&& ^fm &mmk 
tlwm l0iig«]r tftan i d ^ (0#5S t o»0$D i padleol Isi^eiP %iiii w l ^ 
0li#ti^isr l«e0 ^ « i tidc« IG^SC^ t?yi& fi^ r&t fameXn fMip«tt 
C0«09i * 0*0S) and &s imm ^ foUoving two ftmiote soigiMit® 
uQtt^dt flst^eld tt«@sQtit0 dli^tlsr lenger fhtsa ^dOf sogs^cats 
a«eoaat third and sisietH ali»ot ^a^esttoi olnl) #ti^ 90 saer^^tofl 
8 l i#t2y mr9 Hhm- two tiisoe loaffflar HHm wi6& (0*18 t 0*06) # 
oliliqpBOljr foundod at ap«Si ^uai to prooodliig tHroo soisi^^to 
eeidiCiiod* 
{jg^ p^ypy (Fig* 996) *•» YoiXovi^i oieopt ocutufi i^ioH io 
fiUl^tlr mtalHei fvoaotiir ( t ig VMfi ftoanto omr l^o Mddioi 
antoilor nurgiii vit^ m wido and lihalloif iiotoi)» pootoiior 
ffiftilSia vith 14 ootaoi OOU I^B iddor ^aii long with voil dotUtod 
and ooBi^ iotf f^ ixxovst axiilso bvoadiy eoatifitotto iA tho 
•Iddlot ooetoiiuia alii»ot • • loai M Mi dot aotonotn* aoxmn 
iNiad iikoi 9ZopodiM<i» voXi oatj^ iiiidod on aidool aooopootflivocwi 
oxt«i4tea met! IwjnHtia ih9 pestwrtoz* fioxsla of pm^4aM»m§ 
ffTm wii^ pt «« w«U d0v«top«4» ^mX aa<l apieia portion 
!if»dino, fiisoato la t%o elAdlo* eU^ti^r mm thim two s»S 
a italf tlsos longar tH.aa id6oi costal ooXl ^ma^t aate5J •^ 
eistai irciia long ylth 1^ ae^ot s^sxslaal vom s^ovt (ilg* 
5$0> C 0*03^1 postmzigi&til •ein C0«15^ f»ro V^fm fouir tiise^ 
loneor thftn rnxKimO. vomi stl(P8sX *?ota arloo® f*OB ©laigliial 
ireiii Itofoa^ i t esoota tho fuitarior ^m mxi^ in tnd ateut aa 
loxic as pootcrii^inal. iroin <0«1$6i^ t cnxiriaal, tTimo chort GM 
o^ aood 13^  a aictnao© almat ^usa to oa©i*it!ilf Hcmisth of «i 
w|pit %i9nfA «• ^^ua«« isioro t^aa t^roo tima lotigor t^ gm 
idLdot tiAXSinaX fringoo ictxii; aad iptood ^y m (HatniKio of 'it>oiit 
ono^third loo^th of m fsingo* 
yitTf ^Mir »* Xd#tt ;f««llo«iifei oxoopt tiMno and flrot two 
tiiroal ottgeonto y^ inih »ro oiii^tir daziK* 
ytii^a •»*«ff #•> IM f^onOy ooiOToa Ui^it foXlowiiii oioopt 
t iHso vitit Sight tixowiii#) roflootiomil ooacao with four 
ootaot tilAftX &piiv (f is* 9€1) oU^itly loagor 
thttii iMMitovwis (0.9S i 0«51)f i^ pw of tlMaio* 
n o r" 
o c. u 
\m&itisa»fem§ soeon^t th%M ona fourth tarsai 6@msa-tB i»lth I2t 
vitis browEdefe jreficsotloast Uttlao aa«fe hTmm tton apm to 
Q%oi?tQi» t*?Qij thoscaci toatN targmc mrxov e»i of tmlfiorE 
t/ldth utth ssatsJioff t^^x^^M ©Uc^tliy cosscsir® i^ Gtosf.o3P ims^ia 
c'Si^l^itl iGtoiKii txi^mn of oli^itli toipio ©alnxs©^ C l^is* 5^^ t 
ovlpoottoy cwAslite fi®ai? Ifeao of at}^m% o ^ o f t ^ l»2r r«ro 
thmx oDko^ tliirfi l^^gtli of Qt>^«ii iO*23 i 0«7^i «J%aaital 
plat© (Ptg* 3^ 5^  tdfiot pootofior msEia tilt^ a astotj la «ho 
Eftaa3.«» ^toxior mxlilM ^M^I^ git>oirodt tim% vc^^fltovB 
soMolrotilAr (Hi;* 364) i^t^ pioeiiiittfit astieulna* tsao^l 
8000I14S VAlvtfors {He* 9^5) voxsT 3tAae v&tli Moroni mxgiii 
fHielcoaoA l9i9Dii«houtt V^trd •alvaXa* TOX? loagt al)oitt hsM 
aa Xoiiff ao ooo^ Ntiii TaXvlf ors* florably artloiilat«id %dth ooooad 
•alflfovttl oBtoY i^latoo Uog (?!«* 5^ 5) t narrov at bai^t 
li>oa4 at apw* o1iU%o«ly txmieatad at apaxt thiokoaaa «!%• 
on dorsal sax8i» prontnont* 
2 * I t tOB* 
3$4* Btdi* f«i^ja wim$ 
9$6« «nx£tl<ii7 putt I 
557* MttBBfti 
Fi^« 366 • 367« tfamiinaiinKHii ixmSk^^^^sMm m^^ % 
3€6« iSoaAilil*! 
367» MtMBttftI 
SIS© 368 * 310* fftn»twrff*f*^ fff'i^w 8!^ »si* % 
3id« INMiAf aorssl irliwi 
37&* f «a*t of torn \tim '9msMm$ 
2>?J 
7 1 " " Ti 
O O 
<S1«» 36t> •• Baxfe li20v?a oxeoi^ t ajileal !ialJt of 
tiftlit sixth foaleXo oepseat a^ d 9lut> vtiit*! mup& aljaost 
•!#!% linM lMs«r Ulan i d ^ (0*51 « 0*04) t n.mt f^anlia* 
•igBiint •keut M lone as «dd«» «lx1^ fotttols soisietHi'l losigsr 
JSuuaul •«> QMLfsMljr Mlovtil ditxic larairat promtvkm idth JiO 
MtM til«Bie p»«««*i«y MixHAt B»a»sie»t9hx«gmi vlt^iout s ne^ oli 
in ths M,ails» 
3 r-. o 
lizoir&iilii Haoal ^^if of £«»»»» bsowail#tf ai^ieal ttelf j«31ow 
apical fiti of ^l)ila«f liaeititvindt a»o<m0§ third mi& tmrHh 
ff^ ftfl i^i* ^m iMfoffsljr eo^ui^d dftzic tozoua v i ^ Xi£?)t tare&« 
u*m 
Uh* ICIiiiiO# Cat* 16* 77* 
p^»a» in 1^ « follmdas Hiiia«ar« 
Sift^ • • Fxoatev^rtez (Fle» 3 ^ n>x« fHaa 2«$ X «» ioziff as 
wid» (0»29 » 0*1D« <il»out ooa fouirth ^oad widtlil oeolli tmA, 
(d*val)g«6 la acmt0 single t}^migl9» Isas l^ oedUus oloae to mym 
riet a»a jr^ enovod tien oocsipltal mzslii hs iHmst thVM oeallar 
&iQxmt&ri tem& befvoea e^s %»im thm^ twioo tha aiatssee 
tsetneen mtmm^ ooo^ste* 
ffltllZFflit (^il3* 36^ #- ^aitos^ly yoUxmi^ with ol4#it 
lorn a@ bl<39 (0*35 t 0*04)1 pudleoi l98@ thaa thx^ 3« t ims 
as lozif 00 ifida (0«11 t 0«04) 1 ^irfeiisotly longer t^aa foXIo** 
vf !ig tvo fuaiel« etgBiiits oocMaotft fum,oi3 oocse^ t^o t^»qi3a» 
via« (0*01 t 0*04) t o2»l> 3 eigei«3:tiidt aXwist tlivoe tl i^s mB 
torn »8 via* <0*«fa t 0*0t) aoa as loi^ em pvm&Mjm 4 f^niols 
aegoQUts eotMrnH* 
JSmxai. •• ir«lloififi9) ov^ :^ s« vlt^ fttseeim on aoutaa and 
esodlaa #ia3.I«v notdi at 1^ 9 mitoiler mzglii* postoxlor 
mrgin f!U#>tl|r e^ iraac idth 18 tm%mt milMm tzi««i«a2ai>t 
aamnily otmti&muo la 1^ 9 8idai«* 
f ^ » f <rf.lM^n « « |aci]f9 thl!|IS t h V 6 9 t i S » S att XOQg £18 VldC* 
T9ii»tl<»a as #«owii la fig* 370. 
O t J A. 
^&xjm tdtli # i^mm «&ta8t tiMne «dt!i & mmrB^^^ioM- apiiir* 
iT^ yifl, ifyffi «• I M f o f i ^ pale taeefpt lat^i^i elSes of ti»»sii 
est s^ieai Iis3ir sM t&Mso i^ xis iifmiii* 
tiitaeittea at i^^xi ovipealtojp «^i9rt«4 a i^ttai t& ttalf 1»!« 
FnartttaflMltf is % t CSaiw «at» «» iiototfiMi)* 
i l i l f lrt i l •aiflp&8t# 
?tf*'*'*'^^"^ f»fp»^ ^^ <' Wajfat 9t Hi* i U i * I M U SldU (!«>£#> 
IIUU Ifift* HSft l»« ^$* iftlfilttft 2oel«cr WMi* A*t»tl«9 Ali«AXlt* 
Coll* 10 ftiwXM* XA<Eat D t^or ?aNidft#ii AU^uHi •x* 
mmimmmMmemxi^fmt «t ai« 197$?* jajui* jiuyu B P ^ 
<S#S*> I&d* Xa«» S^ snp^ . f t 6t# Wes^ts^ & ?af»t:^P« ^oeXogr 
im8« A«iut7*i AUgmfit 4 f^csao and s onXaSi Xa^Kt tr«p«t 
P i l i t t i i t t mu 6tt,iiBUHimfi Mrra on fijittfiflflCBa ^ l^« on 
* y*ft»^p«^«*f^^ UlMSA Asa»riil» 19^* ?voe« lad* Aead« 
eei CIK) 651 75« B^n^ fftiaaipf y^gt |y^ f!f-ffft ^ *^»^«^^ ^asmt et a l * 
19t2 All0« Hfrsl* Bit»l« ( E » M Xita* Z»8« f^» 9> 65* f^ ol^ t^ l^pe 
and pamt^p9 i a Zoologsr ili0ifiu% A«F«17«» AUi^a^* 5 fosuiids 
ana 6 mi9St Xa^ftf tl»t»t AUgiiz^t S©«10«7$ ^ » fftffiff^f^mi 
itopf^ m dmtswamm tmrmtilm (^^Mid on smnMaiii si^ p* 
< ^ j i « AU XlmiO* 
* Kiflaiiiiilftlitm ftHrtfl^mrntHi Anaynait mmt 441 87« 
@9iu lteiiiilaiiaa»,tt ftlMfiliwrilHi (<g»»if«i^ na^t «t 91* 1972 
AUs* ^aX* Bi%« C^a^*) Zn^ Zaa* fyi^* 91 6I« ffoXofj^a ana 
lpazm%9!p9 Zoology litMOii* A*ll*tl,, Alicaim* f«ai3.«f llnA^f 
f?j^,i Mutii!i«« 20*to* 197$ «x* CffiBtyiiimflBiyi m»* eaiflddttdkA 






fy^p^ jl^ jg* &llt» lifiln Jgi 641* 
t AEiimaSi lte» f'f*V^' Ilia* l.* 
211^  • §51. 
1 «* 55» 
i ii&^i&B'B ^lyllft f^ fi^ iylf^ - ,0t 2i% 
IT! • i# 
591 • 4©i# 
IHfil* lBl&* £llia» CjM»&>).illi* 
Ilia* SMI* * t i * 
I SMiiilcaiMit Mmk SMX0 iiX&At 
ia (1)» 41N72, 
3o'i 
.^^ Xpf^ X in soparatiou of l^d ecoBxo ^roe ol^ tor ^Xi«S gsoevBUi 
ffio pvosent voxk ineiudes two ii«ir opp* W$^ pmpom^ hy 
pziaoido (19T7) has beon poaiflea to iae ls^ t ^ aen spseles* 
t« l%n^^€ta ult^, two todth i^S m ^ raal ti!ii£ieatioii*»«*«*»»« 
£• j^ oaoseuttm PM& aontoilo® «sitlx«ly yoXlo^ ft$»ox%i2igd to 
oxiisaii0O> nith at lasert ootaiUe mfloetlon 9V ooeso* 
• Moaoaoiituit and ocmtolUUim m^mHsf Itlaoiet oif partly 
liUitkiii) with a»d«7fito iB0ta3.11o arofti»otloii«i ooa^ ^ 
•tent M lone M tho aintAX tHs«fi ftaHoio oigfiint* 
9* ItOttif i » <toMii iriov witliottt « noti^ la tlio aatofioir 
* w«ii» l a i i f fwl irtLiU (oooii^t ptv^tiiMoiiU]^ with « 
#iaUUiw aitih ta tii« «iBElo«io» aRi«iiu«**»««»««*« •••• 
•****»««#««#ft*«*t««**«**««««*2» lifihiirrtl jintuffMa F«iaoi*# 
CO tl 
4* o^ftdf about tifo saA a (laoxtav tiava aa vlda aa fivti^ 
tovaiHNnc at imU^sa aaaHnai lata»s], oaalii mpm»it90. 
tTtm tha aya ffiaxgliia %^  aora thtm ozma oir oaatSar 
<n.a»ita:ri aAtamua oei!^ a alsout six tletta an Xons aa 
• ^mi& usoally a trlfl© loss f^ iaa t^ r^ea tles^a aa wlda aa 
»X!gixui 1^ ^ppt!oxi{sata]^ oni^^git m a^iatlar ^aaatar* 
ee<^a nlxKit Hva tlti^ aa ne X&a^ em %dis«»***«««»«*»««««««6 
§• Ooalli in iaoaalaa txi^a^ai azitira Suniala f^Hixmlfh^ 
BOSipQ oy](!&xi^brila^«*•«*«•••••••••••«••#*••••«•«•«**«•«•*•* 
6ae3.U in aaota migla tnanipLttf ^ataX ttmiola aog* 
]s@ata i^lta« aaapa sodofatal^r aatpaaaaa ira^imlly iis^  
i ta aiatad tvo-tliljrda or ao» »ix;slaaa. au6 paataszisiaa]. 
iram auliattial la laii«1»)*» ••**«»«X* AlttBIIUl l^ xi^ ^Xoe 
6* Oaataif tiuneata aplaalty ia drlod ^aeiffiefaat 
oiripo8l%DV Caa aatn tHyaai^ liHa d«s» in olaazaA ali(Mh> 
wanti^ iliavtw fhaa 8dL«6ia tiMaat (laiaXy aa laaff 
aa al€<!],a 'tiM)M)«*«***»»*«»«»»««»*«««X* ffilftfillP ggi»idi>a 
• <laat«r poinlai M^«aUjrt evlposl'tor laagay thtm 
iritadla idMaa.#»•**.*«*«*««****»*««*«2# *rTy"**P t»Miuiiii 
t* fvontovartaa wra t^aa twiaa aa aaiif aa iit4tt a»%»» 
33 G 
loag^ Mr l^an aidt SaA and 3v<k «ttti«q!iittl» 91») fualel* 
BQiisaiit ioBior than 41li aftd 6th foiHeltt eogBant 
axpaadti poi*t&eii of jpxopoa&flnisi loas i^&a}. ir«|]i #!Q«tt 
autoload ;r9llmil^ nitli inftuMsatloii thvcmifhoiitt 9ilnh 
dfnie Imiimielii msn^e imaa than flir« tiiisa m I0211S no 
w i ^ l fiJTtif f^ynlela Mgrnrnt #}0VttiP fhaB oaeosidt jm 
m.&tixmtil^ #!0rt®r than ^n t^ tmAelQ mmm^& 4*<^  
ntsopooti^fiagfiii •wqr # K > ^ I saxietiial v«iii Soagf us 
yiljlPiii^|i|t 
fmiitofvartax and finea* fx«n'^rfart«ae and cliaaiia aparaaly 
aa'laaaf ianav MXfiiia iiaajr aya aatf Mftl^a batwaaa antanaal. 
3 f \ \ { 
fh«» Xeag <0»71 i 0«62;^  vith fiti» rtttoulnte oeuX|^ ta»ii 
f«ieffiLtei^ rt«x eoz* ^loa twlea OA lAOg aa wlte (D«37 t 0«18| 
aiid aDoat on* third limta widths eevUl la loo««l«« tilansl«» 
^mX eeiUl aI@Di^ t tooflfhliag o ^ xltif ahoat twleo th«l9 
l^ aj^ s^ tdZ" fxem oe<3l^ lt£tI mti^m @^9 t)laBict da&soljr 80tQ@i»i 
m3Asi» ^aj0« CO*f? > fOBoet an Imm ea €^3^0 Isagt^ (0*9#t 
t}9l«^ fhe Icffisfiimxir llae IcHUHaic tli9 tmisr m%aig^ of «f9t 
fxoae at isld eoeill ^d«p t^ tan the pxealiioiieQ lMitvtt«a two 
antflamal eoolcats {(i*'d3 t 0*16> 1 anttimal eook t^o placed at 
a ^statMSs of twiod the aonglttiaiiisl dl^eoter of a aoc^att 
eiaiidlbtae tvldtiitata (flf i* 372) t aaaillla3^ (flg;« 973) imd 
laMal ^alpl 4 and 3 aosiatiitad roiipao^T^ly* 
ffittfffflit i^E* ^4) *• falleiflili« olBh hxowxileihi aei^^ 
a^ladxiogi aovs t^aa oUe tinea ae long m wl4m (0*27 > 0*04) I 
padleel nova thaa ^ 0 and a half tlaaa ae turns as vlte C0*t1 t 
0*04) t loagM? thaa flvat f^iaiaie easaoati fisat f^oHela 
aepoeat two aad a half tluMi aa loag as tflda <0«09 i 0*033) t 
loneer th«a aeeoad funlola attneati aaemd f%ad third fuaiela 
aefffieata auliatttal (0*00 1 0^3) # foavth (#ioiter thaa f i f th 
(0*06 • 0*079) and elxth fnaiele sagMat (0*07) alao lAiavter 
thaa f l f l^ i el»% three eegwentedf aore tHsia thrlaa aa leas 
.J n 
grofttQV ipart of pzwaotas m& bTcvnl^ cO/ong antoxioip laasslii 
of oc!it»i3t r^otic^latoi pfoaotizQ {MB^ 97S^ «<ith aatoxlov 
ran^gla do^ly aM ooateiy nol^od in tho idddlot poetoriov 
etargln comrvx with S^  stxtaig aotaoi seotus ISOTO ^m tideo 
as toae oo iiid« ( 0 . ^ • 0*7) • d^ Ks«9lir ^^oo i asdUao Inroadtsr 
eoiitigiuouo in tHo i^ dCLo HIISIL 8 ootao on oaoH cudllaf 9oato» 
aixtis via«r thnn tmm (0*42 i 0*5S^  with slioikt 43 ootaot C^ OK 
cmmddA idtlt a j^^v of long sotftoi ssotanettsia »irsoiff ^ani 
IJUio y^tk trgizunrsveo otxiaot p>oiK>%«nffi aaviroif in tho laidaie* 
oxpmdod oa ei&mut ei»80peet^»i£^!a ootohod in t*^ .o eil^ iSlo ana 
«3i^ «na«ft atu3li ^oToni tho os^ isiidod poxtion o« pxopete«Bis» 
ff*rr* y*r**i ** WjrEUao* iooo than tvo and a holl tints as 
long as wi^oi oostal eoi i t»oa6» dsnasly astoiMii ssxgiaal 
•sin tkort (0»0D (iPig* 97Qi post asTiinal (0*1) looffsr #ian 
»UE«inai vsint stigaal vain (0*1S) lonnoir than poatimiiiiai 
"vaia.spseiiliis nssalljr iwrisrod %ir ssvsn lOws of ^ooaH s^as 
with 19f 15ft 9i 9f 6» S and 7 satas in aaoih lov XMpaetiTaiy* 
•aysiaai ffinga iff^ oxt* 
TTIil^  fff**'ft •*! WjmliiMkff i»dd t^an f&or tXmm ct& Ixmg t%9 «id»l 
egiX8inaX fiRiii^o ettert and opaieed lii^  a <3ieta2ioe oqnaal to ono-
timzth of a £):i»g«« 
036 l^nrfi sagrazsts 1-4 ^ t ^ 6, eg^ ( in 2 seBsi)f Of P fsafi 3 
pegs f@sp^tiv#ly« 
Ai^ fifti'ian ««. Ib3?ausj terowniehi ir«at^ brcnmic^ :;@}.iowt lo%er 
t*iaa t^o«i» (0#65^t 0,67)1 t@ath tesssB tasenfi (Fill* 3W§ 
p5K>tfU8loi3t la tho £taai0# Istorsl 10^3 of otcfilt! teziguo 
t!»o^ <licilatddt mitic^iltal plate (^Is* 370) ^ t h e m^oa 
lol>et po^0zlor mxniii ^ l ^ a so i^il) la th« estaaiOf W3L&SQ of 
iiotc^ follouod hj il%e®i tAiloagitti^aii®! gxooird eoi|plL«td$ 
oiitMf {kl^ iteo CFig* 580) of ovipositor mrnxm at Ijasot ip««7 
%ild« aietAlly wlt .^ obU i^eoljr twtaeato^ e(p«xt '^ r. c 1^ . ,ti.? 
^ dt^ aoiiii dossal. ffii^XBlxi lioetoBlag outisiixielnal at hmtCL m»» 
third! f irst Titivlfors (fig* ?@(!f) s&btxlaiipiCUir nith artleolar 
k m ^ Ut t lo proslxioatl aaeoad iraltrlfdim C:^g* 360) lonst of 
oalforR vlithi t^lrd iraliraiao il^ort* isoivably artloQlutoA with 
aoowd valTiforot oirl|»etdtor aUi^ttly aamartaa* 
1.51 
971 • !!•««• fftei«il ^ i w i 
972* i«tfi«mtt 
579* MntiUttrr pa&yl 
974« ^%iitfial 
97l» Wmmfmm 
976* i^sTt 0f te»i vuoui f«^tl0ni 
977* Fart of ^MiM l.«8t 
979* Bn^flsaitiil 9>lAt«t 
!l^« Ovipeidltor* 
n g s , 9B1 ^ 984* yim^ftirftiaiiiihuimit ttyffitmlwiigiifmiii m*^ 
981« ^OftSf 66vm3L vi«w| 
3e9* IP«Pt of fowl vla« ifoaaa^Ottt 
341 
34: 
<»a MMSUk »P* CS^ A* lihaiO* Cat* Ho* f?!" * 1« 
fffy^ fttypffff 9 (^ (Sam ^ t a ms %olet3r9#* 
o 
<Fi®i« 901 * 984) 
l i a i CHg* 381) •« f3fo&toir^rt«x ^stisiotl^ 1@^ l^ cm t«iio« 
@a leag as « i ^ (0»4 t 0»£9)# 
t^ rcn^ ^Hotttt «].ttW Salic 1in»«Milit Mu «^ tmm l^ ma !!•« tlisAtt 
ft<i tmm m %4«)» (0*29 t 0,099^ t peatMl 1»i««tt t l ^ « tm tmm 
m «d^ (0»18 » 0»04) t f£«et f^tidele MftiMnt #toit«r ^an 
cM^ifii lihif€ m.o^Ui0tiar f^eirtar l^iiii wwieiiili l^mlelo mth 
mats 4^6 mtrnt^ttiX m Xmigltk Wt tlft^ natli vi^to #iaii «lfH«aRv 
Mtil^ii ! • « • KNAII twlMi )!• wLIki «« Ittog <0«94 I 0«99) wil^ • 
W^MialiMh v^^t»i in Ptm MML« ef natsiior mivlat afttUt asii la 
Hill) six MtMi MitteUnK ifi«»r 1iH«a iMff (0*4 • 0*9t> %dtli 
34 n 
fffiri ^ffff •- isimma T«III ii»aft co«i3) (n«« s^s^ t &• i«»c 
IS C i n I' xvtfo) ptg9 v«8p«e^v<^« 
Ti^^atifpfi I « lo^at WarKmnnlMidt • • 10*1974 «x* yfai>*ityMia|i op* on 
Hlo&a sp4r«.4« i^as^* Cut* »o# 1?% * 2* 
i>ii»a-fe.viMi«i 29 an (Sft^ data ft» ^oletjm«)* 
for ^«vtJ9ft 4ttAdyl4cs$«it« eaiidiliX^s* 8 « t i 4 ^ « «lff«mimi %n 
pOOltOlf* l^ifl^l %«V« ^tOil tftllll34lt»tf Wkmm 
34'. 
soots idaor V^n» tem* ets^b 
m Imm m tmielm* 
$• i^UM amtrmttj mmWm 
l a Hh^ wl0Sl»» 
€• fliir4 n^fvaxio wli«fl»%« 
nmnwlf utattAM at wpw^  
iiiMifilla f**-*-
69U 9ll2i6t||t«» 
iMitt^ maX 0oi^0t8 irnxir elos9 
to tmitX mx$slkx^ 
MtsoaouteE zwtl<snlat« \iiP» 
mwn mmt^mm^ pmeit»» 
Gttt«r 9l«t«i of evi9»iitom 
34 S 
I* A»temiao fivo MipMatod 
az^ 3.BXPI @olia «liili« eittli 
tiesoo ^» Ion© no iddo* 
liit«aa«Mi ulna s i^sesito l^ vll^f* 
ottt i!ii3iailiaf 9«i^stit»t f^ualelo 
t^aa thmo t ime a© torn as 
naaillAM ftf« Jta&OLlMA ^^ HoM^ ft MifH only f lTt faid^mafiy 
•ngiBintoi jiMiaMaaelM w«rf«r wiHi sttttjMKitfixar ^Am» «a4 M»MI 
i^otios ttft^itr I n t t i i i m i wowMNS and ftiiiiffwtiTlti 
fli« M««xt«i mutimt et«4]r h«o m i«liNr«Bo« to aay of Hhooo 
CoaoffiA* Zt iot fl^oMfovot yiopooot to ougaoot « iioir 9timm» 
M% ^mM$ tmMk vitwt 
3f 7* ^^fmaa 0^* 
01 mm 347 
34a 
yniynln^ 
nm& 6a«fG lnoi«&i £foiitov«rttts m& tm9 ^ H i ooss 
MiMA •» VytfUaM f«vt ^Am with anvi^Ail Y«|a #ioft«r ihtm 
!BMf1flUBUMll "VfiJM i t l M I l l Y«iA ir«nr IfMEME* 
«• liwwitiii Dilli INMNO. ftfttvtti #iiMa« giWMt as X«ac 
* B«aiMit«i t» m *iv* i)i«ii«r Slist fNMy Jlli BIMW 
S4D 
mm ^dxwil tmao% twem <P&e» ?99 nitli tgatoHov aaxislii fi^^pty 
ocme^^oif issuing iidav l^e i!A.d<a,di oat^v iplnteo of ovi^^si* 
toy irnr^ r^  ^iSe apie^i^t tv€33eiit«a at ap«xt 3 o ^ ^ i^zgitial 
t^ff^ mfl,^  «• 9 ctogmotoft tiit^cmt $ii^m%MV &m!3B&% ci3Jl ftmleio 
8<!^ s^at® tem^ thna «dd9f eiQl> doUd« #tovt» ihoxtoif t^an 
l»vseolEliig t^fa* tmielm sogmnts oosUnsfi <fig« 99?) • 
C3Ml«», 505-591) 
Jjgggi3j0 
^ImA i^lt* 569$ •• W«a4 iiid*r 1^ «a Xnag in fiMiai napoot 
(0.4 t 0*54)1 twtoktmmftmtt «I»»t two sifta a ^ttlf tisMM %0Km» 
«ii«B idi» «l*i^ I 0«1>t • • • i l l in ae»t« m^lwl tviantfi^t INUMI 
• • • i i i ft^ottt lh«lr di«Mt«y fMB o:r« dK ftnd w «a4 « YuOf 
,5C 
•txviilUil anUaaaX 9»oic«t« eXowi to f«oi«a Kt«i&a«t mOmf 
WwW^ni (t i0* 58S^  •<• r^ eiq^ e^^indzieait ioae ^J IU flv« 
tltsw* tiH]g«r 1?»«a i4€« C0#19 i 0#t^) t '?j9«l©iil IM&S® t*»as tides 
aa imm sm Hite (0«07 t 0«0^# as teng lyi folioidasg tm fuiii^ 
fil,« Mpisantt e<»gMi»Nlt tmaLmM m&mai^ti longiMr t^mi %dA«f 
fUrst fimlfiXft iMip^Bit asan» i^ia<&mt«t sligH^^r l4»2)s«9P ^im 
«riao (0«05 I O*0S$)« ooeoQi H M ^ ^nn t«deo no loiig as fiVBt 
fimidle stsi^sit (0«045> t t^ird^ tmuem m& tlt^ snaffiaints 
eiil»Qii»tl in m,wmmim» (0«05$ i 0«0B* ^sth Mi^ &w;t ii txifi® 
longer (0*0^ t eV3M I^T— «iipmtod# tOX^tly mm ihm four 
tle«a m lam ^ t f t^ CO«i^  i 0*0^9) inaiT^Hy s^ t^m^ oa ?it i^«Xi 
lQm»^ 1^aa froootfUig fottr fiaiioi* MipMat* ooaMa^ dW 
JlttBtt (^^» 590) ««' PxttiM^B <ng* 991) rotieislato* of 
waa^tmm ifiilfif ^ tH lua t^oiior wmggkxk tfoi^}^ aotottodl* footoiioy 
MittUi «U#ttlr 06iif«9( tdt»t 14 lo&ft ««tiioi owtKtR vldor lliiia 
lone Co*99 I 0*ti$ tfllth fiao poijinpmAl yotloulfito noelptHvot 
•»4»i«t«lr otftooot md l^Xa* htomtiw emmXtatmm in a&ail«« 
iiiti«itftt«t om^ ftXilLla %dltli ? ootiioi oetttftUnK nidov Hiwt 
long C0*f9 t 0*10^ 9 tfiorMv VUM ooiititiit wsvMitA m% •»«« ifilSi 
35 
pwpoik^mm mrvmt in ihm at«4l«t mspmtl*^ on ntdM^ ©ooopoat* 
Fl^ Tf '^•^^ i^t&* 594^  •* ^ ^ aiid s ^aif tixs»a ^ long m 
voin (O*0S)t 8tig»a •oia voi^ loiigf s»ro f^as tideo t?)« 
l3aa:t!i of ffi^x^liiial iroiii (0«09l^ f ntHafiiod wVSti m ^sttnot aoeki 
spooEilttis pf««lfflEiUy \mi^mp(iA ^ ti oinglo vm of 6 ooairsso 
ootaoi bsieal txtaogpio vlt% l^>oist 124 oetsot es^ xis&iidS. fxiogo 
0*lOJft«# 
Tfitt^  f^ «f^  •« FjruUnot ol i i^t i j ioa® #>a» 4 Mms ao long m 
tiidoi isfitxig;liial fxHago oiio»foBzl9i viat^ of aiao* 
gai»p iMty ^m i^ ixic iKPomi oiato^t ImaiiJl o^ d i ^ o ^ ^ t of 
t iHso m& ^TmCk oosnonto 3roi1Lowiiii« 
pf^ Afiiy i f ^ «• CesaOf tso«i«iAtort f«BO»i mA tili&AOt mth 
a dftiie Inoim l^ ia^ oa iNiooai fifl^« vm^ of «ho X«g yoll^Mi^it 
UMiAl osmip <0*12^ longor 1»ia& Haaitovoiio <0*ll) Ca«* 994) t 
•l^ LOol tiM of tililfto oAi tivaal MCBOBIO 1«4 vil9i 4f 9t 4t 5 
•aft 2 i>«go zoi^ oon'v^Ljr* 
S52 
gi^3lt«il plftt^t ^s ta l m^^tv^ tTm$ flr«% iralirlfoiro (fig* 
ei2tt thivA •aX^nila* •evgr ^ev%$ 9m&9aCk§ w v a l ^ artlettlatod 
nit*! Meead •aX'vifvm oiittr ^l^t^a of ffftpoeHtov iHs^ 3^% 
Mtll0 Bamdbfa trnmCLti m»9p% tor t^e tetlmim e^ :^r!iot@x»« 
of iMfwr •jro ttftigiiuit taliaaat C^^» 397) tinnailAt SM^O 
dlftUt«4# aist l^ iaii Hiawt tlM« l«nc«v tP^ aa viAt (0«17 t o»0$)t 
p«41««t M Imm «* «ii« (0*06 t 9»O0f cll9liiiot3ljr ifioyUr l^aa 
flM% flialolio atgimwiti ftei&«X« ••gwMita distiiMinjr Immw Hhm, 
%ri4«i olwli wi>ipwnt»4f mm thtna Piw— t le ts loiw«r 1^«ii vii» 
(0«17 I 0«OAf tril!»vl«r Ijhiia pxtte«diiic 'two fnalolo jtgmnt^ 
0#f1 
on vlid p%mtm iKA» mum* ^%0 Bo* 17* 
Sfi'i 
MM> HiiillHiilii iWWi 
1 ^ to tnMm wmwm of t^ H^P^M 6i«^9i lor 
I* fmx^. toxpie mmx&m^S,^ ^nalai^ gs^ f pafffitei?slt«8 
iNMiotI mfi0W%m ihm^ lot fioaiett iMMPiwiti f»i9 
w&ngs gWMiiKllr iafuwimtoa ^tt! ntm» etpot ov 
^•MP ifitli «M^t a«itef l««!g» ««ee» %«iii» pt ^ym» 
^€w^ fia1ltt^lMiimMi ^tmmkiiAw 
•#iit«U«Ui MitmAiat %mimmM4^ mmh btfuid ^M 
f9$M ir«x7 immt m»Mmd»r aaxgia ef ittilittnitia ii^ iitt« 
i i^ t f t l 9lifct# ^Bttpay «»)3uifiv«9 t(»m«et«4 with « 
idiiip&oitov H^Qjid m% ^mm$ tsmumtti at si^^ with 
f€ittiamiii3l. ir«&ti 89t» #» ioot emh longov thiii 
stigml *r^tii £»ti<mi@t« pnae^tidiis dvsei^ iaizig 
ati^nat eom of ttt® trair tNi^ fon 93r«» mii fiMftl. 
&%mM0,w MaMt#d l>ol«Nr«««*«»**»*«*»«iail@i^ yBi& «^al^ r^ 
^ e t a s n i m i if&im mmh tmimat Vtm st igna v^m 
3r9tt«i«]^tii ^moattio^e l»t tttei>piais ^ fmrt thmm§ 
i^^wmmlt^n. btlDtf 84s»fttt#]p&s» m& osilf m&imitiml^ 
emmmt t«m^m mmf ttet stxvm^y dlfil.ftt®d lit].mr««#« 
r^G 
^kmm I yntiBiMiawia Mtmi€i$ it74 
<9imtsFp% i Fifntinniiiiii «UeUtta» A«ft«ifi^ t t$74 • £«n2iip 
I94€« iMBtiyifiBMIII&i * i^ BttB t^ SSBHi* ]t»^^^ ^fj^- jSf^ .^  
CB) J3^ ID. 
HUU IlKiS* JMI* Cliff&tlt If^ ff-
1974 2KtijwynMMyQyi '" A^nmAt i^ sMtti* JEHIMJI* £1(30^  
1976 fmimffimm * »i«n iiiui ^gavvii, lUKjoi* 2 1 ^ ^ 
m ( 0 » i4wi tp 
3r^ » 
sm^^at i^^  ^ Anaiwml Clfi^ hmm htm mnUvtm^t Igr l?«t«:l iff 
&X%h ao &b8tm«oljr 5 MgKsatefi • f ^ e hoir«veVi etmlS not h* 
* ffiQifc-|QV«vtiac «fl1li{»t pimetfttlottsi poaLO«l iiiorl«r tNfsn 
fls«% fmnelo o08iMtttt*«****«*»**«E* I'WfflIf a^^ ^^  '^  Affarwal. 
U0 F«oateir«ft«K «»m Ulan tule* «fl leas M idltet M«i«* 
ImgWtt AidlUM inwAilr eoftH#im> la Hi* iA<Ma#i 
MvtoUMi in imml wftHi «i9 oo^aiitfoa porMon of pzopo* 
iooMil 90iit(Mf|iaia ipola lAiorl^  amlwoMa to wmUiiil 
•otei «tt«Btf3t iroin aoro HMm fliNi timm immv Utoii 
jioBftimtnitll iFi&a*«)«*«»*»«***«*ft<*«***««2# xSJdLttA ItfOfUfoiE 
f>oiifoir«rt«s viawr i^m tmm (0*9 t o»g;01 nwiUaiar 
ptiXvi idlh f i m t MgmMKt tfieytf otcsonA €m« and liftil 
SMtt %«;9oad Ihd dact«aiA»a pextiim of fXope^ MKmi pest* 
sttcneil irtiii $ilU»^ « l ^ t tietd I0i3g9# l^im p^ t^eiaxi* 
yiriitUffiifffiiiffiii iiii*iiiyit?fiBi ctp^s* 
yi^^m 
c«|Ha«iiw mi f»mtov«]ft«it MVtt #iiatag i^ozmia IMA fsee nitN 
<O«0 t 0«iS^l £miit0ir«rt«Xt ffie«t iaaor loeiiislii smr eonpottaA 
i^ r% fiMi* mhtff9 Kht oml. aasilat «iiMko «aA t«B|^ uattonoy 
oiftttMi ifi#i fwMmiwxl, 8l2.ir«f3r i^it# iMtttitt yveiea ht/^^mmk 
vK%mmX MMdevts tftBMlly MtoM vith oonpaim'livtir 3UwCt 
fWMHRitlitf OMMI »&%m$ fmasl«v«r««x vdfh M M U ••uttMnNi 
VWMf««l«a«,ifi«» iHM* Wli* niter tiiaA Imm «l«9 « 0 « ^ i 
ftlwot P^» ind • «)cilf « ! » • Ii«fttf %ddl»i (0«74 t 0 3 1 «]?•• 
nm* 996 ^ 409* FflMinMMyftti JMUIfllifl ap«a« % 
990, nm^^ fnoiai iritut 
401* i^ fu l^lAx^r pol^l 
40^« fysi^ iiKmt 
409* E^ »iikdtai&| 
404# \^'i^ 4 dl' U£^ wiMi 
406* :b'art «r ^ ^ ^ s i<si£i 
409* C^iite^toa^i 
410. -*«tt«iiiici cf • 
3G 
3G 
^mesX eettlf. oloat to 9 ^ xtffii ^4iMd mlxmt thalr tieiaoit«r 
i^ ex^ giii C0#O€)t antotiaal ooialcots ptm^ V9V^ eX&sa t» ox«dl 
mxgt^ iWBawit©a l98n t*»^ t^rae UTO© isrsK^ t^ r- c^mmtQv of 
0 @6ide«t C0»f^# ^ntisaes lietii^oti (s t^aai^ Jl 0@<&#t aUg^tly 
i«e8 tfma tifi«o ttie wid^ (^ f»osrlof«ift«x (0*3 * 0*1€)t 
liwaailitss MH^^to cm®* 40Qlt t9«t*^ ^iii»t«idt mxHtlm ^soy^ 
ixli^f paX|d w^i^o^f 4 Mtfteaiitod C?ig« 401) # tlrst aogDoat 
0%0Vt CO«Ot$) t ^9^^^ # ^ an^ a tmtf ttms an long ^ f i rst 
(c>«04)t ^Jix^ v«f2r «^©rt {0«Q;0f4fh lo^ggr t^ asa px^ceaiag 
t«»» iNigsi^te «o£i)lii»At laldai palpi ^vm atpiaatod* 
x^mm mcoff^ t »efi|»« vMe^ is 2i#)t Inravaii^ td^* ^oUdiri»!i 
m^^Axtaam «a sAjey fOiTtion of dorsal mutmt) md emi) pai« 
oa 4l8t«a out tfdv6» ae^^ lM?oadt l^slmtodf t^oe ^ 3.0110 m 
tiiao (0*6 I 0*5)1 petfleoX ^lovtg sUi^tl?' wiaor ttiaa long 
CO* 15 « 0*14)f no long as £&!»% foiHoio siipMiti fm&etM 
•offlHit tmaovovss of alacNit ttaifoin iddtht etft^ &tiOlijr 
4oo«oa«liie ift IflOffHi ilstaAt i^iiii ssgnsatod* alaost ono 
9M a lialt l&ass as Vmm as niis ss loac as pvssoilad 4 
fvsiloia sagsaiits ooiMiisAf ssnsosia on aU fnalois ssgasnt 
sad sliiK 
o 3G: 
otvintioiui oa t9ii« tfonMUBt pmnsfrtnii Ci^«* 403) INNMU! etiiMljr 
»ftt»9«t nutiii&oiF eaxgijii mmumt^ attteitftfi in ths MiOia wHHi 
n «^it« 9at«»i in th« isdia l^ltt 90@t«Ei«v fl^ngla mmm nith 18 
e« an tfiti# sd ifMOg (0«8@ • 0*yi§ ualfisfi^ fi«to@« Kith l^iok 
(0*# I 0* f^t mstm^Sjm n^eieiMUNte* m^ b^em^ f^o i,«tol of 
thm wctsaitd p<»ytioii Af 9i«opoa»«BiBi m»tml^ sounds at «®eacf 
aiMNi of o(mt«Usiisi t d ^ a pair of a< i^i»€ifftMv«}jr oote stzwagt 
I^agf wmm^imt aaffe aataat ei»ti«sKi%im lioii^ liica ^ t ^ ^xlmtioaa 
aaa i«ith fm ofsnU aa%ia eo ILstaml. mzstt^i t«epo^«iim imrroit 
mnj^mtAmm aat astandid liapmd t>ta iavaX af eiaaopaati^fagiiai 
aMaofiaatiftxiigtta %vciadjf sanitfli^ at I^SMOQC* 
Wf»m wtawt <yi|[« 404) •« Xiif£!^ €c:itftA 0X1 §0tmti^ ]^ ?iiFt »eapt 
at Hia aoatal aaU ao^ aflUMift at l«i i vine aaxsiai aateasslaat 
iraia vavar IMNI ulth &iO attang aatma aaxgiiiai vain #iait (Vie* 
40!^ tiflaa aa long aa wiiSa C0*0€ t 0*09)# p^KtHanlaal Yaia 
vaiT #iatt C0«05> iialf of Kifig&iial vainf atMMl vaiy l^m 
(0*19I» a l i a t a&aa ttaaa lootav l»t«ft yaataanlMA taUH 
opaamwi l i iall jr lN»«tfai«4 li^ ? Mwa of aoaroa aataa witli 9f 
< aatf i o i iM iA aai»i «ow vaai^ aati^ raljrl h^aaal tiiaagia Aittai&V 
3Gr> 
t« eat ttiid ^.alf l«iiirl^ ef & ftine** 
tuf^ a Mtn— ^« j^^ siUiMit nor* t^ iHii ihwm tloBo longtr UNta 
gjiTM i^gn ^« I)QII: bromi Q9ocfi^  Q ^ i t t tsiQiid 0ti1Lp nt tho 
hem ot f@i»3 t^ titAao with » ^Uot}i#^ lo^sltii^ ESjaai stfip* 
ttotad ^&m ^iont xlft oa ontor aid« of ooxa^ t f«aofn t i ^ t 
tmnm. %4t*t f^llmiidK ««tfX«m^oti»t ti%l£i« tX^t tjgcroxtf 'sueie at 
ai^^l tllidlat opttT CO*tS^  (Hfi« 40i> aietinetljr #.oxt«v t^an 
lii!i8ltai«mi@ (0«E6> t ftpioal xim of ^lila« (^d tuytsoX @aeiaQ»tii 
nftkA tmmm « • CIltflOlKljr OOltftlVWt dttHC UXOIflei MICMft f M W l f t 
ififh ft iMti i fcitcAi At apttXf fivat two tarsal 9igia«at« iMlNit 
3w4 MBA 4tli l ixhl laioiAii mmam idith 8 tonst riaHi mttiM at 
«* iKsili tMAMHi wXHh MlXiOata nnonXata Mmli^ tiuriii 
Xiiiiar (0«ai^ HiaA thMtwi C0«9i>t vflTMitav cmttalait 
0M<Ml i^latit at iNMat •» • INIv<^t«ttllt taqpia CHff* 4 M with 
3G'l 
i^ «Ki aiit«tf«r ffMfs&n «f «tttig«idtAl plat* im$ly e«n»«r« 
C91e« 40€&t mttft mk #!• ^«t«xi0V CM«i^ ewESBMMtui nitli a 
<tig« 4011^  f artlcttlav Icaalbtt pfoit&iitiiti mmm^ mtMktmm 
iHs* 40S9 ef maswm vi0im *Ath tMektMii aes^ dal mxgint 
i^ eundea at s^^mt m^» pt&tw of ofipeaitoif te>ad at HKMI 
JgBJAP Hffara f»>e tha faaala aa fallavat 
iK||tflBni(HiE# 410) •« mm^ vith doraal. aiaa Vliitat vaat 
af tHa airlattoaa daik teowBAitii aoi^^ alwat ^ ^ iwid a tialf 
^aaa aa laae aa i f l^t pt^e*^ al i^t l j r iiom^ ^9» idtfat 
ftoHala iigwiHta lyMw r^ thaa nl^ Ni wi^t laiis el l ia l alnli 
TiMMii lif M i i 1*^ w* 
9if iVk»m ihaH^* eat* ift« vr • 4« 
Tttir^Trt* I § (aaaa Ibita aalwla^ni^* 
3 Of) 
















.%Ua isxanif iSoia, ISK*« ^ 907* 
i^ imdt m e * J4I» liSW llift* as.!* 40S* 
iliftiiinflf JM» ^fTffMlift MiiH~ J(4)* 304* 
(H«a.) ilji 7IM8* 
&i«ei^ti jiJD* QmmsAmikMM* # i^» 
111* 
o#i«ii «t 9mm £•&» Jii* Jaui*t ittiai* 
Vm»9l%9 MX/* Jifillifift* iMMb little 
itfisit JUHU Jte* Jits» Jta* JUiut 
^•»«n« J t ^ t i i f 9 ^ 
totdaat 94* 
OMnMdrv* fiitt3L» fii>^**^- jMyiL. a i ^ * 
• • • ^ • • -w^ 4tHHMM^ «MMMMil^ 4MMMHI>* < • • • • • ' » 
A(1) t 16. 
SGC 
1965 .iQ l^2lfi2ifflgBm 
19t9 gftlllnffflHWI 
19ie M i l i i t i l B i i 
JiCD« m 
mm^ Mm 9t»ioQ« 
3^ 9@»$f* 
M b n n . ^ 1 ^ a i 67*1^* 
^ITMit i l if i l* Ift lftfil» MP S99»S9« 
fhm i i i w i finlTfrt^Ttffa V I M «P»et«4 %ar ^ tacihitiiikar l a 
4l«0Mit#4l J> ttMMMMidtMMI Ml i t* |^B»«|9*» I t i s vmrr 
•lAMi t* HiiMMiliBi JMIHHMIA «ki i^ffTtllfflmffli^ fri- Mebet 
i%9m mwti u mmm tiMM wgmi l i a l w i l l i ^i^ «*•«»»• 
fii»lMft 0§w^9m (1941D H M flIiMA • ir«iy «••« f«i»tl««]L k«y 
30' 
gmmm fo r i t s i>M»iltair y$m&» t^ ic^ &m foiaeiS mem 1li« teak 
{^iei«ii a i t fom f ^ e tho at^exitedd (^looloa i n ^ « g^aius fox* 
I^ ffpff^ t^ 
liaA (HBm 411) •» tkaSt toeisi aeiaptiiMi in$tie»3^t<ii i^n^ito* 
^mt%m 0mmlly Mtes* ntlN 8il.T«x7 finirt aslar 09309 tf!ii»d» 
CQ«71 * 0«ia|l f»»Bt»v»irtiK iddii* i#iis liNun mm 9M m, htOt 
t lMw ioasvir HIAA idte (0»!^ t 0«8<)i A^VS iMg omrtxint 
gxwitwr 9 « ^ Af tN* '«»•* oo«Ui i a oUtoa* ax«i«< t«ittOffi«i 
^mml ee«iU BOX* 1^«a i t s <!lamit«r fnm e ^ «i» IIBA ligr KHKM 
ti»t« i t « mmm%99 fiRMs iMWiyittta. assiiiAl ili«ik« f^«xy aMiiUt 
ajat«in«i aMkAts VOMV«4 tw»m fnoiAi aaf i ia l y o ^at&mm Xm& 
tNm i«iicli) of tt ttookott thoir tq^pov Mxsiii jitot oa l^« uao 
I i«i# 411 * 419* fimilp1i»81llii fHMfltlBtiMi «9*»* % 
411* Wttaa* tmiM, irlow$ 
414* titlaiiil piil^t 
917t f firf of Sev9 wisci 
4I9» furt of w$.tmM l«t* 
309 
37C 
fili«yat««i ntfU&mM M<l«ii«At» iWle* 4ISDf mMin«g^ iMe» ^m 
^1^'ti^tmmm^ (9||S* 415^ «• O^X^T O^Ug* ^ 1 ^ tKPOIfll «llBO t^ lMt« 
iMisiEttitst 368^ e^UM^plma.^ m3!9 ^timi fLim tims tim^aat ^ 4i£i 
if&ao Co*5^ t ©•o^s^» p«aifMii 3i«8ii t^ti^ th«99 titsoe tmm^v ^tm 
fhta QdLx ^ Lasf} ].«»I@(1^SE tdaoi(0»l^ t 0«09) I dustli tmB i^mi 
t^an £t»iel«» itMi tNm thx@d tiffiMi as long m ^&» iQmUU i 
0«OCI|» iNirtev fNiin pxoeel^iig two fmiloXo Mgsasita ooaMiitAt 
HieXKI CHK* 41^ •«• ^axk l«mf»t ffonolMi ifltit e t^<»n<iir oansta 
aoMittA in tl!« eA4tt«» poeftmt%»9 maeef^ luHfottt tdl^ IS mtmt 
Mutius t^enMlar 8«t0««| vld«r fHaa long CO«t i 0»9Di mtillm 
lMn»ft«&jr o^tisiieiMi* with t ipfMtta«iit Mta* on «MN asllUit 
o(m««tt&a ftliiKhtljr idtiMP HhaA ];oag <0«44 t 0*591 # #IOI'%«P 
«tp<iBi«« on £AdiOt «aqpig&<M al^M oai—awA wmh diSM i#it%« 
I ' X 
aiiilEi»(Kl i^ «&a 3>w% 1^*^ 14 ••tiiwt iiii!iii««i ^mSm Usm (0* t i^ 
(Flg« 41619 tlhwttmt fl^an pocitneuqsiaiiS. v«i& C0*19^» utisetl 
1^ m 0liigi9 son of 9 «o.ijni@ aotaei isssal txifi;'2dl@ ^isaaely 
foisxiili img^ 9t A fzingo* 
m f l i l i iMI l •*" 6eao»itio& mM» no on fioz« Immi tiHtiX mar 
(0*57) ieiaUiistljr tiom^Of t^ian bsttltayius (0»9?> CHg* 411^ I 
j^ptiml xia ^ tlMikt «ad liaanifa oiipiats V 4 vAUh l i t Of 4t 
3 9iBM Si p4iilPi If'OJ^ ^M '^VWE'jf* 
^*"f ^ffff «* li^lAiKnittoii MMMi « • on f0Xtt aatf «l4dl« Itsib 
0«4i) I mtptttdt^w momsSA^i mHimA.%t^ p%mt% bo«i #»«p««i 
9^ 41 flrifefUXlK llMBiVAlfllllf 4NMM ill^p#a» 
,72 
nT 
JSjaoMSflflttBR m* on ^t«fva (r»A* ^ a i O * Cut* Xo* I I 
1924 f^ lpyaay^t i^^ t Bv«t^«ay ^K» p*^^.^ ^fw^> HidUi 
JUffiyi 113* 
1971 C9)i a M (i: i i ai38iatd« 
1972 luntiff l i i f i f i * ^«y«tt iUtiu^ SUI4 ^i^unmif H i e * IteA* 
JHHX, 2gM« f£AJi») f«<l^ I m * INwiai 
''iPMmMMr* IVMMHIW* ^ « l l i * « I I V V 4(PMMP^ M M H H V v M B M H I r 
9 * 14« 
19f l *^**fTfflfff. * ^otfoTf f^^di*> j | | |« JSftMMt H t 
In 99 - 180« 
mem ma i^mminaL ii^lSt^ V9mw«m€ tve mm apo^oo ot fhio smmm 
vis«f lt» JUuHftSb a^ A It* Hafim ^ «3r»:t» for the ftvst tins ffo^ 
man^ ^ « SetMsziptitm ©f ouf@s^ X t^09 of e^p9@it$9 "of 
atixidt unifosm iiidt^t v i ^ s i l%o al^a^ i ts doi^ MiX sevglii 
tolHie <^ e l#th t^zgtm is^ ftiiao lie talEoa into oe£i^ €la2a'Uoa 
fisaf t^ & fjfQxipof^  of ^t^zie dlapiesio* ^ i^t^x^d aeemmt of 
t^9«e {i«]?tiist«f®0 in &Lrmi imatr IPte d4idcsil:i^ tto& of e^mim* 
fHto II0B c^ >08ie© ^« |>f^^»| m& Im ftltftHrf^fffflrtft ^ t^svo boon 
001^31^^ nM Q k«y to ^ e ^i>« l»)oo6 cm tmseiX<m pmpam'S^ 
«• CjLttV 1ifl^ t#»«««»»**«**«*»»**««»««i»««««»»»»««»*««<i»»»*«*»«# 
2* ro^eot two loi A ^ «lf t imo «» imm no « i ^ 90«t 
m ?odl«ot thvoo timM 00 Xmm oo wtdo* «ticBsI> t^ oln tifloo 
Ml XvmtL «• 909t»u«ltioli Yi&ii*»**««««ii» fflfimmirlTffifflllili «i^ *n» 
?• Wood doiwiitv oUi^tljr l*oo t«*i«k tue tisto oo vite oo 
ioimi fiontoTortox aoro t^aii ooo t^ixt liood nitthg 
3 I-.1 
fvo;atov«rt^ iteitt ea# third •»«a6 id«tM ooi^« i^i* 
tit!^ wit% a toi% i^teii on Sen^a site at c^istel 
^lllf aoi an imgalfir pmte^  eu ^mitf^X fnixifiie^**••••*•*•• 
•••••••••••••••••••••••••••••••••••Idk ftttttUi ^agut 0t €d* 
g|i%dl ir@i£i UMi^  liKcigiiir t*«a£ii atiipsal iP€4a*tt**«***»**»*««** 
> OlB^ ^wm tlws® tm torn nn ^i(2«i pi&tmx0LmiX vsla 
Cfisa, 4 ^ •» 431) 
i M i (tic* 4C0) •• fae« ^Uewliltf «H««ie» taai £»oti««vori«x 
mA t/ktkm MHwlat^f ir«rlM <l«iiselx Mte«« viHi aatU •&!• 
ir«iy and fin Uurg* %«mm liaivt Vmt» Mtirslna «f «y« with hmm, 
n mmnmmmmmmmmmmmmmmmmt i m iiiii awiiimmiMn «m i » i »• 
tlitft apiii— is naMa aftar n *^ ^ ftaffar in xiMM#i&tioa af 
Hia aeaMilntlaii ta aav laMn»la4ia af Saayitidaa* 
•• f O 
iia&apf fwm* twtat perUoii of 1^ « ^mko ^a& fae» aUrvt fhe 
a xwr of saalli tvovn ^noo 09ta« nnesiiiSiii^  6» di^dir sia» 
of e^oife jttst l)«loif 1^ 9 «gr» t '^ oad ia^  fMmtal aopoet idd^r 
PiOM Xma (0«6t t 0»$$> I 0798 tem^ixm t»t9 l^ i&a ^V99^tmx^ 
*>«ii ^1^1 froatovortox iiiiysov» aonzty o ^ mi€ a ^'iilf ^m» 
longer 1 l^^  wil^ CO«39 * 0«i9^ <iiiaa atisofit t^o ^^T€ hmi^ ifiStli 
(0*6t t 0»se5) (Ft^* 4a^ D toooXli urse^oll in ob^ioo on^lod 
tvli^aiglot mi'loaafil. iso^^oto oloao to f ^ i a l mzi^ti» tirioo IMo 
i^otatMW fxois ojro >ie^ t @a3Lir ei^ i^ o aNivtf atiout mm^V^t^ 
earo i^B^i sovoi^o i^rosood <m oi^oe ^ ^ ato^Ot efforti 
mttmi»loii M«oii«(ito IHg* 4^f|» iHocillLavar tMgm 410) 0 ^ ia^al 
H^^ ftPftfft (£^* 4I^ > •«» Soi^ iHraiml^ t alo»& <l»r8«il aod v«a;t» 
oooond ftinlolo oogpmato tafnoeatofit 99mXo$j&a potion of 
faL«UC^ X«is «iHitl#it ao i^ flatti»ied mA OKpontfoS la Hio slMIOt 
mrm tNoa two MM n h^AX mmm ao tumei tm «&do (o*^^ t o«17) t 
poiloot oljaoot ^9— oaa • hmlX tints •« ioai ao iddo (0«1£ t 
0*07$) distinotijr ioo««r Unma. fixat f^miolo oogBiBiitt timioio 
•Ointiito 013. oloiiiitodl* loagov fNoa vidoi fivot flMlolo ooft* 
wont Hivoo ontf a Half tiaoa ao loag aa ^4^§ aoeeaA «»xa iNwi 
tutao ae loot aa wiaot tHivtf fomolo aasBsnt a tUfla twioa 
ifum xsxnn 
4SS0* H«^# fai9ia3l ft<^««^ 
4S4* 4lit«iiiKil 
4i6 , Pare of fdim wliict 
437* IPart of fov» viag t«iiati«ii| 
42G« tavt of tidfils a«si 
4S9* ^^atlt ^«iE»is| 
430* @»i3ii«al%ki ^ U ^ t 
411» Oirlpdadloie* 
3 rH t~i ( i 
0-2 ntw ' a2'»n» 
aZ oim 
3 f-i o f «> 
lo»g«« l^aii «rid«« tmx^ alieitt tvten tm Vsm «« wi^» slartlh 
•«IEaiii% lOLightljr WB)Rll9P l^f^ f i f th una wm m^ «i %ml£ tints 
ae i^ i@ ^ wi4oi eleb #iextf 1^ «ee e9£s^ 8!£te<lt ^Uss l^ i»\v9» 
%tmm 9» Voim as wid* (0*2 i 0«0?> tixia a^^tinotlsr s^oittv 
t^aii FiPQOQAlJag tN:re& fkji^ei9 eogemts ooa i^iieA* 
JS^ afiaS •<» f#ti««iis'hp ^tasa patisti tut tH# i»«itf9 et ysm^tsm 
^ate of t^n p»^da«ii@ «ad e^tamttie paX^  tseoimi ^tmm, f i ^ l y 
ip@tic!i}intoi i^woetiim (f ig* 4tS>) ef t»il£0Xi& «dtll»t ontoxior 
i^ iEiEiii aot«^0d in l^s i3iddl« f&si^ pestetior imsisiii ^ 1 ^ a imr 
o£ i£4 @toutt fi«t^i aeutiin t^od en tiilio C10 ioi;s lai^orelsr 
eoiitigtK»u0 ia tho eidtiid idt^ 10 ootae <»a eae^ et^ilat aeu* 
t«liti8t tfidti* 1^^^ 2.«!ig,Mi Vom fto ii9ao«e»tiiis» oov&red v i ^ 
mmXX* m«apm eiivvf^ ^ eopesotis ootti«t ^gpm. nairxovl^  vonii^ ed 
«Et«iiltti« ttpto the aeiTOv band of pxopol^ Mcust pi9poafi«&e 
ii«iv»w ia tH« eldaiVf OMSII •t^ anddS on aldoot OBoopootj^ xitgni 
#»oit ^ t h o ifido aotii) nt ftpoR* 
liaijIllMat Cfi«» 4t% • • flicoo tiMO ae Xwm 90 trido* ^yttllM 
OA gvttttov 9«it wiHi flA oHi<i«o oaiky band boiow l^o lAidio 
of nftlnaisiaol mdn MoiAiiag «pto yo«to«io» y^m 9«g0M» 
iaftooootod band aaav i^oat 00a thlFd* 1»iia iAftoaaatad 1NWI4 
ia iMaaiiaa 1^ Aaili and iiffwl naiit aataai ooatal M&X nafwaw* 
379 
eeffigiiiiil vttin (0*10 (Hie* 4SD 3.^ i» f^afi ^deo {«» lem m 
of dHoeil oetaot laasai ^nciai:l,@ ^om}^^ cotoaoi lanxistBal fxit^o 
voi^ #iort apaott^  tir a <E0t«iiiGe ^juit to omsm'^%r6 X « ^ ^ of 
^^^§ ^^§ •"^  *T^ d^Li&af focr ssO a l^alf tii^e m X^m m ^ ^ » 
cxn^nai twija^so mam l^rm. mm^l^r^ %rldt^ . of aioot £^ H!es^  t^ 
a ^otfuieo oltaost lam^ to ono f^otsTth iaogth of a fsl i i^* 
vents^ mj^m0 of f^ anosi* a^ fm^ O. ^ifois® of tlMae bvoifnt 
^n.aA& ifffl «,* doifevrtf ir9ii«Kdl#i to t^ite ^seapt foi^m 
^ t h 3 tifolm tmmmvrm ^im^ nt I)a9e a^ iS m ot»li<|tt0 orosn 
130111! aaiir mpmsi§ ^mm of tilsdlao ana ^sroeit msslia j^rowjtd t^ 
t&Hia tfiiv iHu» 4Si8) ma ioat ao IkMltaratto (0»S^» apieiiX 
x&n of tlMao and t a m a oagBtnta 1«4 with % %u§ B§ 6 and 5 
?fft^ ^—ft •« OoXottSfttioA aana as on fora lata* 
jiyi^lttHI •** ^^tMEic l»Nnmia^ on lioraiust ptila y«2.liwi#i oa 
•eatavt BBlitvl«Qgalar« aa lone aa t^oiax <0#6l i 0*4s) 
380 
79tlimlftt«t eofOil plates 3lt«at®fi omxf ^(Mt tm^. t99m» 
I* 498 • 44o« irftaiteiBaaliii i,limiiliiiiif,iii m*^ % 
43Sw "^m^* tMi$M iri4vt 
45$* £^^3iVl9t 
454« l?«JEt3tlaJ!T ^ 5 1 
435* 4xiUx»iat 
45«S» l?«HaotiMs| 
437* Pas t oi* a:cx<s ^iiat^l 








0 2 mm. 
440 
383 
(nE»* 4?if « 440) 
Ssa4J[Fi4':« 43^ «•» ITdllmdc t^ £rte« a ^ < .^«^o r^il^n oeelll 
fmapth h^s6 fi^fHl isal^ if c '^^ ^ olifi^tl^ leoo 1^ a^ Half oy» 
isiif^t teia92j @eto@ii ifdif! amXi .isrmm. mt&m^ 
M^tfMlf^f C^ l@* 43^ > «* ^^ ape l^xoe Mesao as tem t%n vi6« 
(d»87 • 0*09) i ^filc»lL thjTOo %ira»s a© tmm s«J «i^« <0»09 • 
f^sfilete 0Qii!i«it lose f^ nn fotu* ttngig as Itim na vii&$f &m&&& 
& l&tlXo s»T« Ihati «lfi«« tleos as losg ^ irlSSf t^lra iixtH 
foturl^  fmUGls BseneiilMi s^nftlt ttH^ two sod a ^^If Hate 
IIS Xofig im ifidst slxf^ sssesKxt Isss ^«iii tws tlBSs ss 1MO& 
as widst s]3i1i @BCi!^  fttorl^ tNfm j^vsesiitig l^ jpos £te^o3.s 
s^issants &mMjmik »tm fhaa f^yso ^ s s s as loncc as wi^s* 
JiUUEil^  •«> Apas of sotttsUtts liaroa^ Qtjr xomidsd iiith 7 pa in of 
lose lisroiia sat.^t zss% of l^s aomne idt^ f iilvofiy to eopaiotts 
sstas* 
F*** rf**? (^^« 497) •» 9Sfo antf a ^aif ttsos as txms as utisf 
i i ss tmrn rtsnssl^ sstsas foxvtag an iiva^ilar patih la tha 
381 
iii4«l«i «ii%ai3BRiiua ir«i& f^^ > 1^ trntm^ mtri^Ucml v«iii (0*09) 
<fis« 456^  aere t^»ii tviet «» long «MI pestasiieiiial ir^n 
(o«04> •tt«@iil vft&a C 0*079) i^ UB»@t t i d ^ ae l^ig a» po«tinx«sl» 
mtl ir«ia| sj^ oeoltiBi Hfvmat aeflttHjr l»x>Sevea fagr ? ansvs of aisoal 
mtmi haml txiaaislo a^iatX? otttos** 
(0*£ I O*$0 f m&ie&X Urn of tlMae ma tmtmt engimts l^^ vitN 
tyf^ f.fi^ yif»fi I « Xaaiat AlLwxri^t Kis&t«#nfaVf 10«10»1977ff «ac« 
y^gyf-P f^li «p« mi idl.4 i^imit (1I»A« M i^ua^ * Cttt« ifo* 
(9iaotjr]p#t fijEttUlttlCA} f*Tf^*^ M»%Mm»^ tS4i) 
184^  i m r t u • vaVcMPft JHU i i i» jeytl* MA»CI) Xlf ioi* 
l i t f JltMiift * ^v^mt^$ iMa§0 SU&/^ i i l * Huui J2P ^13* 
385 
"1900 jff«a«ififff| 
1904 f fpn* f^* 
i9f5 MmAm 
1965 Iffpfff f f f 
Jygttysugtttft 
1978 A f^Yffa f^ff 
Aa^ e(Mid« giBft* £«A> l i l * ilia* MM,* 596* 
A#i«M« ISUSii^  frftlTffffiiii- Jte8ti« «U S30t?07* 
i»|rtanBim a3E> 229* 
lisseett Hen^ i^ Bot* :i«f^ > JlfidUt Mf I I * 
^^^®* £ffifi» HflMaUk J B I I * las* XP ^ * 
W9e&0 Smit&» jut* <^«^^*)t asif 37^* 
SBM^ <!»&•) IM^ lili» jteft < 5^99* 
X«nl«»i (19^7) 9ltae«a *««*>«• tm MaUcor j ^ i»to oii^ t u b * 
*908t nftiiinal T^III mt, »» not Ymry « M ^ loi^or l^nn XM&AA 
C<»M9«f« 1997t n«* 1^ » rwtiouiaU punetattiN^ {|«^«8Mllfl« «t 
nt c) n> 
< ftK* £ica# 6%€^ eM 0>0D # « Vsxm sxmp of i9«Qi«« I I M 
wxlttr 1^ 99 8t»ddl«d f^ *«»«<«iy ll!i]lc«r« :^ *»twM« ^ovurd axul 
lieiSljCttitft < i^!p«m« f!^^i* hsve vdX7 a&^lm^ mitJigesitiii 
^viury likolj^ooS ef ^^^ chaxmt^ro tmim 2^<^i to t^o 
I0VQ3. of tfllMw* iU Qia&Sak Cois^ xw ^ao l)9«a fs^dexiliod in 
f&v^&r ^tfiiitt* ^taapi^ m}Si«et»a tmm "Bmilmmsst i^ ows 
eeztaixi vaariatios^ «Hie>i tiata twon poinl&a «%%• 
Cfigs* 441 * 49S0 
|ff|i^..tti 
I^ Myft Ctlg* 44t)«* D^aHe mt t lUe vl19) iiara !^i&^ 3p t^l«etie'itAt 
vtd«r 191911 liwff in fsoatia. mvpmt (0*7S i 0*S§) i ««tioiaiit« 
w&Hi UL« vonots mtmpt f^« Miottt]. portion WHli^  i » ooMllil 
oooipitoi wmrgin aootot 0»}tmm two and a «iiilf ^tato aa 
«i<ia a« loatt fieatoto«t«B mm fiiaa tidoo tensor Hhaii wi4a 
C0*18 t e*fD aiNHit oa»»ai«1lt ItoaA ¥%mi {MM^ 4 4 « I I oooUi 
avrancol iA aooto tntflo« tviangia, huml oeoili iOMi Hhaa 
ono oooiiMP Mawlor C0«09f) fims ooi^pitai aaiiiiii iiho«ka 
•Noxtor Hiaa Hio ayo vi^ NI) <0«95 • 0*93) t inttoBoai sookoto 
m,hVt WOOL 
44t* ^mfit tm^M ^Tlmtt 
44t* ^m^ 6&v«X vi«irt 
444* t^^ii^lllnry IpfiS^ pi 
44$« XtttHal i^ntpi 
447» JwiiClaniJ 
44S* Vwi^% ^i i&'£4 ^i'm ^ ^ii&tiQm 
458 Uv4poslt(&i?l 
4!^« Mtomift CT* 
388 
380 
aAt«imal mtk9^& ^ ^xal 1« «»t»1iaiir vld«N of fkoos IvtiiMa 
•jnto at iBiKSeifin oe«l3ii {0*t€ i 0«f||>t seiKplMie itaxswfi ii!9»f««» 
e8«ai omnrexig^ sitf taazi<E1sil98 Mdon^t^ Cl^* 443^  idHh on* 
aimts tool^ oofsspasntlYolsr l<oiig»rt aasdHlJixy (fig* 444) mA 
ft'^^fFVT* C^ @« 44$^  *«* Blaekiiii «IIMS^ % j^ BUowl^ t At liaso furid 
tip 9f aeape aad £imt fOfOi* fitalel« s«e3a«at8t mmp9 lai^Jiatei 
twiiit aa long as wiStt (0»?4 i 0«11>f loagdsr ^ j a p«41o«3. mA 
tmXet^ mmsmxti^ eGimxm&$ p^^o^l ^oi*t» a^ut « M and a 
fioXf tleisA l0^ 3@:0l^  tlum wlda (0*1 t 0«0€)t #i<»vl92r t^s^ foUon^ 
±m tauT l!t2»ieXe eesoanta ooKM&adt ftenlelA idth a fiiaiiit 
oagBsata tmmmmnm§ emitmji^ ixmmeMm ii^ tiiltl^ ^st^dt 
et&b tliyv« MgaantaAi oii« m& & fmH tim» imm^ tlti^ vim§ 
eos^visaodi eliU^aljr tvuneiitod at a^ aact mah %mm9T iShnia 
fuaiala* 
•• BiAfllEidfct tdth vatleiOjita ae»lptii»it pwwmi»m ^mm<i 
(f&c* 441) aUvat of wi&fani u&dtiit aataviar imfKlJti aa^ty a»d 
iMPoadUr wtiihaA In alMlay poatailar mtaegHxk mmwi idth 30 
aataai aaaaadutatt mw than twiaa aa wida aa laog (0*as i 0«9ll> I 
aacillaa teoaily aanHiaaiia la tha lAddal aaataliaft laasav 
thaa wida^ianfar i»^m aoatitii (o*$f t 0*28^  vitH aqpas teeadlx 
9CNuMNi4t Mtanattta msnmt, liaad Ukai 9«apo4a«UB as^ aaadaA an 
39G 
yftfft Ilmri ««* V«U d«fv^ U>f«4| iiifia«e«t9d on iNittRi half• 
faifi^ly ao in apieai hmlS vi%h tuQ Itj^ s^AiiMi «%mko mt th» 
a»al iob« pfumiivX to t^o ^oai mxs^ih s^X^tly aorv liian 
446) #tiiyt«r l^ iaa postMtx^sinai (0*11) t sUm^ ^tfi«9 as 
ioQg ftt po«t«ax«iiiai •«&& CO*£i)l aaxgiiiQi fxln«« w^ry 
XmgP^ o f ft filiiff«« 
!!lltf itftffil «<» ^ttU 6«v«lopadi two nod a half tijsids ioiisor 
tlitB iii«ot iMx^iiiiii fxiiiio ilioTtt opoooa li^ a diit^ tanea 
sii^itiy tmm iSh»& mm ^silX ioagtfi of a twiam* 
f^yp I f ft «• Blaticiiht V4 taraoX oiftia^to yoUoid«h| 
tmmtm§ tlMao eoa^vooooa toi^rd^ <aot«ai oal^* ooa^ Mi M^ tdllt 
7 loiig mtm on o«itor xlm on ^stat tiaK# 
y i t^» la^n »•» liaeiciihf apioai ona fhiy<l of foaoxa jroiioift 
fanoia aii#it iy aoapmiiaoat aoaeaa ifiHi a loasitoiiiiaX ! !%• 
oa eutar f«oa iMMHias aotaaf U M a l opmr (fi«» 449) i^oyl«r 
than iMioitanMia (0*8 • 0*27)1 ^ iaa l i l » of tiMaa ana tavatfl 
aapsanta 1«4 t l t l i $• aOt 12» 8 and $ paga taopaotiiraiy* 
39. 
f f l ^ t a ^ «4» C6lo«ni^«tt mtm tm «& tOT9 Im^t WMm* vlfK m 
flm of distill Italft r«eio]m eiNqixvsM^ 
A|i/toiiyK^  ««» Blffieltiflfe» fs^oxter t h ^ thovox C0»84 i 0*^1 
t«sth tfsfgt^ (H;;* 490 «a3LsxicoS ia ^ o et^i^Ht cuatodos' iseiznl^  
dtttpSir ewmefQw pee^oler em^^^ nit!! a s»W% in ths Maaioi 
tuteina t»^9» of dii^«i ttxipit Mtfli aialAt^^i m^mA^el 
plats Cfiis* 451) v i ^ it«ll t^anrelopt^  Qiitiin»Iata3^ a!>®d9i»8t 
untofiov iuuRg;i& eonMiVOt fo&tex&nv iazigia smai@lt^ maewvAm 
«it^ a n i ^ m%i^ &xi li%« iKl^ot sftflwloiigitiidlml. i^o0t« 
ftea^atttti eQt«r |^ t«s of <»vlpor4tov ( f ig* 49S^  Qoffov at 
\m»9§ ^mfm^ at @pdx v4tti a M i i&i4gita^»alL xiSgo ost^aaiDe 
I2|it0 iMUKa ^ftlf aiifl IhieBeeotd dawmX aaigiiii lot iFaivif•«« 
(Hg* 452) iRilytxii^igoiiir* i^th nrHeoiar imolK^  pro^Lxumti 
6«eoiia irolvifor (f ig* 4S^S^  ioag tdtn miUre aos^il eaxsiii 
inflvxoat tliivg valYtiia* ( 1 ^ * 450 ••zy el^ oirti x«iiii<l«a At 




B9(B99 tttB»«t two t»A ft lialf tUmm a* lone tm vidftt 
i^tLoti AS I0II8 mvi^$m tern «« toUoviag l^i«« fuaiex* 
MBBHHite ooiiAa»at fttttlel* 8««Ktiit0 ftfiaiilftftat eliil» •««7 
liffigt naottpsoiatftd (f ig* 4$9)* 
m>t 8uff&Qi«at to aaie9 i t a new ss^ oeioa* 
S* FoSlool at»otit OHO fi^i m half f «iaie«i tuiiio imie#if l^an uiAs. 
imteor l^an Midt* 
9* Cittli loiMi tliaii OHO azi^  a Ciuli one tma a ^aif titsaa 
^aif ioB^r l^ati fiBiiei»« ieaCEOir Ihm fmtittia* 
#• Coatai aall vitfi 3 xvwa 9t Osalai eail vitii 4 iwra af 
atiwig aataa* atxaas aataa* 
9« WyiUaa atiaak i^vaa^t in W t^Oiaa atxaak alMMMxt« 
fami «iai» 
30.^  
ItilTlffift Mma^ C€leU«) on JUptflrtftult l l l^ffi Mim. 
C^mf>t|p# HaikaaQia AaiSiaaiift ^emm %m^ 
16^ HSHSIllft 
1906 g»lfitf^0fi^lilHI t 
1904 p:^ ,«fiigfi^  
19$1 GameMr^hetm^ean^m t 
19«5 
I f i t 
I f t I 
I 
fTewiu^ t fiiff* Bulli* iftfti^ * i^a« gifi 
A#iiso»a» sma^ &>M0 IsdU liiA» JJ^ 
53t*544» 
197S |i|*;^f»ii« I frjAipitidii fa Oorahf ^**f»'»' SSm»X» 
n i 65« • 655. 
fftn gasmm i e i»iport®a tor t ^ f imt tltae fsQis Xaaia 
m& tdo 2is¥ £}pp» uTO domWrn^t, i^ e^  t& tho op^Glos of 
i;ii„lBi.i,llrfl,i ?!niiiliflifil,i.illiroyi«tin!lwriirftM!>fifl<ifi «a 
1« Hiwim»a lKta«ittttlMil flAfi»Uii« tuRKfu&alt l^laek*•••*•*••£ 
* llviilKl«8 tnai«it(it*i tlhmSitm o^ortt I0it«i3aa3; tio«9« 
fti« %e ais tiaM I«ai1iH of i t s sioateot lirMiiUKt 
fMii l* itcBWwt MMMer #tiqp««i a^t^UBA l««o 9«liit«A 
mi l i t t l * %0m iiiiiitiiff Hiaa mmwtminm o»»ttti o#tl. 
%ttiilg 9 xow» of tiaim oa tiypor mmimm$ tttttHlmm 
9«|0 iwwwiii hind tiiiftao yoUow tMttte«o<M**««***«»«**** 
305 
e, ChMies #)orti fmXel» a«g»Hito tmnsverMi aeiit«lliui 
rottnaeA at optxi eeetaX e«ll Imifiils 9 fowe of ha&irtt 
#*oyt GyU»^ bcl£iiXl fleat«Uttffi asrv pointta ihtsn In 
alt9i!saiit«i eostnl. eoU ^anziag 4 Twn oS ^Am on 
% Ffontoi^trtox aatnmt i««o l^/m tideo iss imig (9«t iddo 
m^ ale&®t <m9 fcmxth of ^oad wiatHi oo^e ^]JU>vi#tt 
pediool coiaWUM^ t poateHor mfism of pxoaottiR with 
3S aotusi ataipoi irtm «ii|fiti^ ^«e t^au cms >»mK 
* f«oiitoirftrtiK id<lo» alMiit two mud a ?^ ii]jr tiaoo of 
iioa« width! oei^o wll^ bftoal ^alf yoUowlihi ae»i 
than awoa tiMo as loait aa widai padHoal loniar 
than wldot leapMP thou followixie 4 ftmlola aaoEiaiita 
>prttiit<i alttli tflat&jiatljr iiforlar t ^ ^ i^dloal antt 
faaia&a aartttaadi paatatiar nsfKiii of pmaotaa with 
1* aftaai atiiaai • t in aaa tNivA of t^atttugUial. 
fist, 494 * 4«$* MimaamiaMmm •»•«« } 
4$4« ^ta^t f Aftiia vi«irl 
4$$* INNidt ^WMil iri«ir| 
4$t« i^iiKtUMrar tp^xpi 
45«3» iiBM.*! pa lp i 
4$9» MiNMsnai 
4Sit« ;?iyi of «^aai« i « ^ 
45% C v>.i^sl^j(^ 
H g s * 466 • 4 ^ » i;:^ ,^«LaUi^  i^iian^tftftinia &»»&•% 
46t» iutiSiafti 





SttUl <H^* 454) •• XHiifi: ^r t^fxilili with roSSi^t sofloetlonot 
ve^tptstftt %d^ !g»d0rat« poaetf} on verttact ptmets QMitt9X<&d 
in ?«9 rouD on fiRme aa^ deeoamAtas in 2 vmro b9ti#d«& ^<o» 
tits eaa € ^ 0 | eeeijpitiil aum^ aeetoi fg^toy^ytqx vogtag 
CH@« 455) naimm» l««»e t^aa tide^ tm long as vi(l« C0«27 i 
fmt^<^t tvliiQglot l«uiai CK)O11B9 lose ^fm i t s diasnter fsoe 
oseif&tnl mat03k «iiia atxmt i t s mm, di^sstsr ffos sys 
< 0*0^1 Slisilts aborts: t^an s^s %ri«fH (0*^1 i 0*55) t 
sezstKMi sosisixists sliGVsl iatsrsei^isai asrs^  iniisa^i luits* 
ansl, sooiestst pisssd vsir sloss to ^ s o«sdl e^ etzgiaf 
Bsaflib&ss M4sRlsts ( i ^ * 456) with oas tsst>^ isxss and 
«A«tSt «Ns stUsv #!•>% «B4 Vlwiti mxiUits (Us* 451) and 
isMsi 9Sli4 <fis* 450) 4 siiA 5 ssgasatsll rsiqpsetivsijr* 
<i^«» 459) •• BvoMaitfi sesps y«l.ioirii#!| sssps 
•ytiai i iss it sll^itljr mw Hisa six mass as Isas as idds 
(0*88 t 0»045)t psiissi twiss as Istift as vitfs (0«Oeii 
0*04) t isafsr th«a fsliswiag V^mm Ittiiols ssgMnts soiriAasAi 
ilMisls with a vine sii« sspwats tiaasvsMs* ossAiaUy 
3 0 r% 
tYttiioat«a at ai»^t lt»o li^ ai^  tvo aad a Imlf tleio« Q» IMIS 
ae m ^ CO#e€ t 0«t9> » xga#i lAiia«r tHaa foaiele and padleal 
(met eterm bnmi^iNt atfio#ioziiie ceovwct pzostotui? Cfiir* 
460) a|j»0t of mxlSowm i i id^ iiith a a^mlleif aoto^ la tho 
r&dSte of mxtoxiox' !mz%il&» postozier isEifsin ^omgx ^t*^ a 
f^ DV of 3i! ootaat aeiztiie: i4dl«r t*«fai torn iO»$% t 0*54) I 
{sadlltia tvimmtetTt tmsvmlS' eoatigtioiia i a t^o t^MlQi 
sewtolltjc ^laar l^ fsa loos (0»44 t 0«5€> loagar t^an 
soQ^t^ xoimaoa at apoxl propoawus n&n&u in t^o i^d^o* 
eai^aii^d on oiaasi laoso^ odtfiHYagia ootelioa in tho ssiaoxe. 
f ^ iff fcii.»ipft *« U9XI awoiopodi j^rali&Of soi« l^aii twioo aa 
loa^ ae uidat ^at«il ooU idaop aan^onias tovarao i^ OKt 
iril^ 3 xowa of aotaai euliiyixigiaal •«!& toui^ i miviiiial 
iP^ oxt (OmQ^ i^s» 46l>t postmxigiaal ••vjr looff (0*84) t 
atipoii]. e l i#t | j r sora t^aa ona ^alf of ti*«a poatitanslaal 
iraia (0*17) t JKHiffliia]. fiinga vmpy #iovt» ^aeaA lagr o 
dlfftanoa aUi^ta^r looo tKna ^alf tha ^wgtli of a fxiaga* 
^^'^ "f^¥i ** Wyallaat villa, t^xao sna a ^aif fioaa aa laoff 
aa viiai ooataS. omVL piaatntt aaiBiii^ fjriasa #»ett aad 
40 r 
0pafi«d Igr a ^»t»mm w»w t h ^ hsXX t!%e toogth of a ffi]is«# 
g^ gft i.a|y *» Sazic l»mftt&#f tlHiMi wlt^ mtm iafnoeati^a on 
basiiX mie t»!iJNI«x«&t of %>*.& log awllotfi#!« 
of l^3|j%o im»i»i{^* ro«t of t^9 Im ^oXIotds^i t i t t t i i ^fisr 
e^oftsr t»*aii fett^tfuraito <F|g ,^ 46j;0l aploal rim of tiMao 
©ii6 tarsul soijfssato 1*»4 %dt^  6# 18t l i t 9 aail 5 po®3 
roofootivol^* 
wiaa f^tfffi *• ^ a o » txocfHaator fm^ tmmm, at apieaX ono 
t^iirS la?oi(]£t#!t soot o€ 1^ 0 tm yollowic^i* 
than tliofHX <0«8 t 0*1) i toath te^sus iHa* 4^5) %dtl! 
eintoilov Mifciii doop]^  eonMsvot poatoxlor caoxisla tx«ao«tel 
Ifttoval. loloo of oitfiti^ toivpu) rnxmrn m& oXooftatodi 
VOMitonfltM proomtl ootmaxiitol ptoto (He* 4$4) ifl1»« 
n ^ l <«f«tOfO« owtoiolotorol opoflaaoo* oatoflor aoiglii 
•oM«fo» footofiov aoula smfsniAt^ imstvmt i d ^ o iddo 
aotoii &II Hio fli«ilOf lAilMisitBaiaQX gioovo ooai»&o«oi 
ott««p ^lotoo of ev&poottor (yi«» 4<f) Muneoif mt imm^ 
oxp«i«i« opieoUr* i^««I aoivlii Ivoaaiy fooiidotft or olwot 
ttwMotoil f i m t irotHfom Cfi«« 4€$| wmA^wmOtm moat 
40 
^tOviSwm l^mt IMvd rut'mla^ th^wt ( t i c * 4€5># vllti 
j^Bttttl Z^ tUR* CIS»A* mtgii. Cftt* S^» ?i9 • f« 
I M A (Vic* 4 i ^ • * fm^tmnUm wld^t ftli»«% two and & 
iia&f tisMi of Hoad wi4fK» 
(f&S* 4it^ • • Bfvwal^i oBMi^t 1»i« tMUMil. Half of 
• • i i » jr»tl«w| 9m^ tmrm Hhaa Mtaft H a t * tmmmt 1N«B idAo 
(0*10 t 0«(ttS>l 9««Mlt tiOHfor KNiii ifidO (0«0« t 0»0#)v 
40:^  
twg9r i^m folloirlaff fmr 2untel4i mesm&tB «<»Ma«di Sua 
l^ }iidL«X« MpMots fl^orl«r t^m Istf «l»li aoxo H a^ii tidt«« 
fin toag m v i ^ (0*14 « 0*o€)t iistiotttlar iinimm ^s^ 
p9$iwA and l^»iel« mmm%» eoBMii«€f 
JESuUBtt •* Fo8t«xior ciiXsgElii of pxit^ iotoi: idfh 16 soti« 
g«a>« iiiaga «.. ^ifjgtnal Tala #toift (0*039 iWUh 46^1 
p^ ntflieixsgixiai ••x^r tern <0*£9) I stigml. one t^iird of pod^ 
isasn&ml. ir«iii (0*C^)* 
«» %iea3i vies of ^MAO m& teirmH amBomtm 
l«4 (Slg* 4?0> iii#t 6^  |8« t1« 5 and 3 p«£E@ f^opsetlTOlj* 
Itti— CUttA* llii«0« e«t« lb* fS9 • 4« 
40:: 
Tm tKlIm tum:^rUiA eoat^ms two iweuum « ^r*T**-f 
iiiei.tii»a fm&w tide tsiiiQ t»ir ^mfAkmsk i 105) toff ^ifviaa 
n %zoaa fiiid Satinet eostiil eiOI. in tNi Ma^ triiig* 
j^ f^»yfl^ .ff i^ ivMit f03p ^ iCfiQe ft Inneli of !i^s« at 'mpm of 
aatozlor mvgsiii of foio ^/iMm not iaoloo^ 
404 
^mm I ^f^r''*^ l4it«v«IU«» 1809 


































:f^t«]fQiU«i i t t i * finfidu Iiift»iiP 51* 
'i^vm%w§ EaOBt ^ lA^ i^ 144*145* 
KajinPf £u iu ffffli,^ ||§|;^ HOB* MIJOI* 
JSP 740. 
S)iii.iii 9k»zvoi MiMm&iaim Mg0* Ji&36« 
I^Ola f^m* fyOk tm»» » £59* 
h0Mma!St§ £ B B A * I£*SI* MfldU JIUkt 
MS» 559* 
%#iaMi6f ItaB* fiBinUHStJlillia*t Jit4)i 
897* 
s«ii|[&«<tilai««iitf i« i» las* S3f 195* 
Bi9lS^«9f JiB* HUki y^f^- AtiU JtoiMMI 
JUSMI* a2^ 4£5* 
Bi«^t»» imx* HMu lydu 9wmio9» 00* 
557* 
fmm vt irac«n» J|»j|» JMU Jlui*t MUb 












Oilimi et fiNPiit i l ^ I t l l * UMI* ftity 
f^^ 9641 
^ ^ i i f ^ '» * - I M » M3S» iXttI* SSft** 
J^ fl9^ «il» J|tl!>* 98* 
JlAAl* IP 9ii«><itf* 
d« IfiiiAiiiPRaeny ZX(3)I 49^6« 
l i C D i 12» 
K l ^ i d i 174. 
Ms m (i>t i9« 




1 9 ^ WSMWtMUk 
19T4 ^^QfiSXltti 
I9I® SitBIESSWI 
l9tB i^ MJQClMl 
1919 SfifiyaCtUtt 
&K8t^ ai9^  PflUlflftt- Ifflffff- '^ H'ftftftftt^ ^fc 
£8ldU Cgrif) l i ^ ' 1*^*^ ^y|;*^ 9?«94* 
f^inNUuxiiif Jiis* fifi'^^ff-' jf ldu iip^ '^ imi^  
f wft «lMi«l|r s<«lat«« ffon^Ri %i3r i t» a^Ktmatft eifiiiai!a.«»» 
MUSiatl ima M long ao via* <fiimetftt«) and «iit«aiMa •luH 
tv«nMt«4 «t i^ «^K» (HiAMAttv «Bgi««t«i liar imiamnX %9^5§ vis* 
**?iwMitMi •€ atsMit imltwm wlAlih tiitH ataily stuai^t «iiit«r * 
40' 
WkfSta ttantw uith a vidi ootflihf dttt«f|^laf«8 of ofi]K>»i^y 
VAlviftjm mis^Amm^v ^^ pmmjamt avHoular isiioir* 
hm9 immck &mtimm& t^ I'ajr^t i 19^) • Zn atMlt&on mwm mm 
id«si%ifi«iiti«% 0t f^i0 gisms vi«*t D tfl»1h t«»espt& naawov 
wit^ mtmpiQT m^m^ d@<i|»l^  o«tiofsv« $«Qd i^^tt^elor imi^ gjui 
Ml^ly ec^ ir«3E C<»»w? ait ' ^ t *^ »»l^ow»»#i«« 0w^90^t 
l i ) Mtaaml tfil>»8 of ei^fh tonsoA s^ort* d^^ Sia:Utoi« 
eom oto«<^ rolatod Q|i«oio» pzopo8«i« 
imy Hi iiiBi mrtwitili ftf Iha i«Bi<i liwaxtanJimMifl m 
1« litMP ^«o« with won <liffol09o6 loii«it»4^Liial ctiiiia 
403 
* Boi^ e«mt«Ulks l>3^ Miet mOj tmm and mSMt apmm 
IHONB^ OXSiOXtl^ f idySt^vVQ**** * * •»«#*«* • • * • • • • ••••#«»«*(i**«««4' 
wi^t eeetiiia tirie« AS long ms tdd«t oI.vib a9 Vma 
00 fiXW99i9QUw two fEustftltt MssBsa&ii^ iwtemfii4»»«»»»»«»•»•»• 
d ls t lnet l j tmm l^fia twie« so long a» iddtttwSnli 
409 
# • « • - • • * • # • • • • # • # • • • # • • # * • • • • • » • • • • * • • 
tmml^ fit @fi6t«tt»8»*«•«#**• *•*#•«••&» iilMiiiiiaC^eani^ 
i« Be^ po as long ee ^m^ i^,vm ftu^el^ c^ gn^ isxtQ ec»B» 
* Bm^ Xwg&s' tHfta laseX l^ifo^ ftmielo ^isaonta 
«#iilxliMidt i>o<^ e«il. 0U#tar 9itjmm* ^^» ttmt 
9* B««y a»« wXt ^ aMOk$ oxsagv 9r«31«ii ox« fcmugtooiis 
• i94lr ••i»i<itly ti:Ui)iit fSJwt tuo fimioi* mmmoMm 
•§0 jilMlftHBiiA (£«tl«y»t«tl} 
4iG 
10* yi'ftnliil oaxlna iftilX AifvlopcA***••••••*••**•• •••••••••ti 
m fm&%t^ «ftiiiia not ^nwl^^dt mtvibm mmOmA eil»ov«.««lf 
p«il«9l. @NdilMi7 fN«kit OHO l^ls^ luagH) of oei^t 
|g* !?iiifi tuns! eo i^^ lotftai^  %lsgS&^ i&dSlo tlMal e|)iup 
» Wind tfursl idl^ ^leaX ^Alf of baoitaveiio Whitot 
nitflQLo fiMal wsfox VXmki^t fiwatovoi'toK donoolar 
I3* fiWitotortOK i#ltlioii% I A I I O fUMOtOf leacor HIOA 
i f i M Mlor ^000 ilNoytor H a^ii txiMMnromo t^taaotor 
of ityot •nlMiHNa aookoto 190004 %f m 4ll«toiioo lovo 
ViOft %*0 OlnMltOV o f O OOOkCOtl l o t o m i t OiSMil t 
jfOwJUMAwl VlUl wOf VOHttHURlC «W0 OOflPOOOwO DWMAI t 
^oiiool. oU#i%ly iihofftor fhon flvot fiodolo 
•H^^^^^PU iO»iBkOp O H * ^W•ROWBUP^BP^W ISMmpRIHilWOi V ^fifc^il^WB Ow* CBOw ^g^j^f^^m^f 
411 
a«topo»ti^»Mm iP0tiiM3«A at iMI>«Kt poatMoeigliMi]. iridUi 
ij!i«ift«3f iNm fltiipMl yniAn$ i^ieaX via ^Ht l i t IS* 
4i 4 SUA 4 9«8» s«iit^tiviar««*«**»»*«i>&» ASJ&jQllA ^ ayat 
« ffon^vvftvtfK iflfli f«v lfiaqs« aeatt«r8<l puaetsi 
vldwr t^tin lAngt aftlav iq^ as« aistinetay lonsor 
t*^ aa tvaaifsvM iiasstwr of ^« t tfitcmziftl &ock9%6 
«pfMi«A 1^ ft di8ti090« ftlsoitt tottf* ^ats €la»it«r 
of a iNMicdti el»l> ^^m Inot^ mempt at IHIIHII OSI** 
fottvth f%timi$.0i v*i&t«t p«di«flfl ioi^ar l?»i«(i lat 
f i ^ e l « ««ipBiiift fif1»i f&m9i%» soeeoKi qpA^^tof 
m»woptmt]^w»mm ^matmtmA at ix^m ^t% a iiet«l) la 
tit« tti43L«« pMtmifsiBfti vfliA a» tmm mn attgeal 
Y«iii| i^&eta itm ef ttb&a nad tar^a aoseantd 1«4 
14* KaaoaeimoB idtit l&aidi M^a on antaxier licaii 
ei>leim«8a aata* <m poatan^v halfi flassOlaft 
aaA mh6»wm lOatidliti*.*»••»•«••&» T '^fc^^^Uff (Bajuri0ha»l^  
« l^ aaaaotttiiiB with aaav l^ataay aolaiiifltaa astaftl 
viiiti«ia f««»« of pattoat aoa fl^ir4iUt» taata* 
eaaua jraHavf 9M»mm fmmigiMmm o1iaii»i idth 
lilaali apata «! laaa* aliaa and m ^ o a l lialf»«*«**»,»*« 
Hm* 471 • 4 i0 . JlMJaBlMl Ul l lJ I imtt i i9«tt* % 
4tt« *^ sNM5f tsMis l irttwt 
•t8« **^ ««€» #»3!tufti i dWt 
4T4. m*«(«9at 
4?5« i^rsr^tsRi 
4?*>« t ^ i r t vi^ * fitfft vl»ts wiasttmil 
4i?D« *'nr.f!l? t«3rgi2T»| 
479» *'^^i?}f^f^S i»lJitt l 






(fifftt. 4Tf <» 400) 
y ^ i i t t i i i 
Iftad O^tB* 4?t) • - f«:Uowi#i %4th a io»isltii^iaeii iKeowii 
pate*^ . cm twtmm hm^'A in froiatal. aa^dct iddt«r ^a^i i<«s 
C0#?1 I 0*61)« i^^etitiittt i^tli eoiss S^ axfft oeattor^d funets 
<m fxvmt* face aijovo ^ o osi^ nsiista find £4d«0 of fi^oaics 
vtth aoi^xeiis Hmt vftito 9«tA«t one veu of m%n.9 wtoiidiiig 
QfWttiP^ oa «l^@r Bid* of 1^ 0 vialood pxoi^ Uwaoo iJoftHfoon 
1^ 0 aat«a»i9t fio»tovoi^«i wit^ eittoti«^ oF sp«r«io so^o ^ i # i 
«m^ tKom fiaswn to #iltoi trontovoftat {HB* 47«d ali£f«ta^ 
ifidoip l^aa limg (0* f i • 0»s^) t ooolH in oMtmo iiaail.oA 
tHaiigiOt liaa&l oeoilttii alMHit I ta Maaetov fxo& oyo >1G! 
an^ Jtoaa l^m tuioo li^oir aiamtor fioii ooeijpttal msamlLm 
oyoa iax»o* lnvo* doaoaadliie to twoothivda hol«9)t of >ioadi 
antonaao iaawrtod on '^o Xowor lotol of o^ oot tmaMt p^aoo 
loaior l^an tho tsanatovoo M.smUiJt of ojro (0*37 * 0«S5) t 
aexolaa <So«^ i ftoatal eaxiaa vmn ilaroloi^i antomiai aoe» 
koto alaoat tidLoo aa %i# aa wiia* the tuo aoikata apaao< 
%9r a aiotanoa alaoat foay tiaaa Maaatar of a aoeleott 
fllataiiao Iwtifaoii aataaaal aoikota «latiaatlr aoxa than iialf 
tHa ifitIN of fmma at nattaa ooaUaai MottlOlaa jraUowtiK 
<yiff« 475) ifiti^ only oaa apooA Itica tootht maiXlaa 
415 
j«13»iilili «i19i « U ^ n r l»wifiii«li ft^Mtxtnwt fttipi 4 mtsh 
aMitttdf 4ih iMNpaBnt voxy loast loMLal. i ^p i «- 5 Mieim^d* 
A|^ a^ff|iifff (I>i0« 474} • • SjO»e» • l i#t t iy eot^ pvettM t^ now «f» 
tofrarOs upoxf ir«i31(nfi#^ tf%tt9 «iGe«pt ^o^eol alone ^rmX 
ff^d Qud elub <^ zlE e^cuzi ^Kiv^t tia^al. (m»»t*ti2*fit 66B^ 
^ d l M i @07» Ifian tide« as long i» irftd» (0«1? t 0»0€>« 
tidi»9 €iD 10110 m wim CO#ll t 0*0^ t i$>ii^ looo t^ a& t«$ X 
loager l^aa «i6« CO«tl& t 0*07^ • fouriai aaa fi£th e^mX 
QR& m torn 00 ^ ^ (0*09 > 0*09) • oud^ « t < ^ thou lozigs 
oltt% thfoo oogiMOtoa» OHO mA m ht^ tl@to longer t»^ ao i d ^ 
(0*18 t 0»i2)t oUi^tiy looeoy l»iaa pYoooaing two foaioio 
oosMttto ooaMUio4;t tooalOjr lOOBdod ot i^ oof ftvot f^aiolo 
to U o t 03yoli oogMMto witN 3f 5* 4« i t 8* 8» 10* 10 «ad 
4 sonooiitO vo4m^ ooiA'voljr« 
f» fOiloifiAt atOoo 004 totttor 9oUi4 ifil9t votlotilato 
ooolptoiot iHnootoa Cfts* 47D id«i o IPNti yotoh in tho 
M4<ttOi iHtoxloy MHiillA i^ UMiot olMMdUOit with a iii4o ootmtt 
pootoaloar aoivia OOOHPOK villi o xow of t£ loag ootooi otoo* 
ootttttft oBo oni o h0S tiMM viOtr tNiOti long (0«44 i o»4) • 
410 
itMMlr mi»m9 ns^lla* iMx»tmmU€/iHa»mlt» mA mmmlf 
9(mnwmm la i&4«i«» 9 mmOX* tfttoost ^ eak mtm m mth 
axiUnt ««ii^tl»tt s u b t l y wi^m i^m l«ms C0«4@ » 0*41) # 
iiti«n«ljr ooemnit oovwrai with atnatt s&lir«X7 to «i^ «mNMi 
M^tA id«!^  a «afMit«9 of ffdolc imudb lik9 IHaaltt ii»ig; Mftait 
wmg m.&Slm of i^ i^K* i^«x xwrnanat eit<MiBl»ii tiii»i tRtfi9riMni« 
8txia»# mmXl wai^m «mjr «!«% «iitee»lats»a mmi^m f vo* 
^dafi»i alnoot of v^tewm iddllit tdH) inaiMi^ V9tiealiit« 
06ulptiur»f wjpeaem^ 8«to««» vllib l ^ m%m$ smmp^eiti^wmm^ 
#i0)rl« casoist at ttio l«VfJi of 9ioi^ o4ROtiBi notOhod «t flt«au 
y^ fif« MtMjffff »• UtSLI ^im9tapm^ two f ^ « half ti@09 tmssat 
thm «dd»t &tt£tose 'todt on laio elMlo of ^oof a fiytttiao vox^ 
tiooi otyoole antoxior to l^o pofstmxsiiioX anil atlgaai yft&a»§ 
aootNor fiofiaoBtai ati'OilB in tho ai^to of lilooi oos^O. 
ooU iNFoaAt vAm Mate (S&otad of ^poaolaa iill^ m^fom 
«ttN H lii«t aotaoi aaxiiaal iralii o^apt (ft«» 47i) pctaotl* 
«oiW yoatfinHial aoi atlipal valaa aliaoat a«iial. (0«S4 t 
O#a01 t igt»»l f itmo voior i»%ox^ t c^ aooA W • ttatoaoa 
alMot o«iii to mm»§mw^ imskgm of a ffftafto« 
ff«** »it— «« f f i l iaat oootal eoU IwoaAi aaigiaai trUiiO 
ioagt opaoo4 lor « tfletaaeo otual to oao^fOurll) Uaglli of a 
fiia^o* 
417 
M# %it1^ f iifttsA <in imt«r tmm && lamml fmM «M f loan 
SkliXA iMQi •'^  IMi^ ftv l^sr ir»lUbPii#it f <»se»R mot mmj^tmrn^t 
e9xo» tftlf^ fi wm of S I j^r i^tsd oa tH^r ^sta l «aA tonaifao 
1«4 mill t% 1&» f • 7 mod ^  9«i^ ««ji^ <MitS.ir«ljr* 
l^Wtvn ** iiilKiral* 2r«^ JMNii#it f^ yeont as long a» thoxis 
(0«di I 0«8t) foitaliod ®t iit«aif eeswai tl^too iit I^ Mfti em» 
fbivil t«wlli tongiui ni»»oi# (Hg* 47£^  i^tn ^Kt<ifi»v IRSSVUI 
Atijplj>^  iMMMVo iisi4l |MMft§si>of' fliiifi^ta %S<|^ ^ MiifiK alxo^ 
*l*#*f* MP htmm Ao« liiiiioii lftt«»a !•%•• «f oiiNfli 
tMWMi iwii tUOstwIl •iilstpHil'^ a plato Ctlg* 470 taPMAt 
m^mHkmt M M V I * ««MMt«ii yog^it«y aBSxltt wmxmm nHb • 
aotHi i l l «!• l i i i to t §«%•» fUt«o of #vtfe«&tMr Cfi|i« 40O> 
f i»% Yttlitfoni ( t ig* 4il^ •«tr«ff.«ii«ii|«vi MMfliMl imMfofo 
( f is* 4i0l ilioyi moi mamma Hiiyi v«a.ir«l«« C^ nic* 480^  liiovt* 
413 
IriBfflt! flf immW 1*13 « • 
€^«Ui i«ddl#i» post oeciptit isiaelcl^it aixteiiaatt 
f i l i f ovB ( f i f . 481) mti l i inay oolovvid jvi lowii^i id1»i U#) t 
lizoimiii) fioi^ p«« ^jPtQ mA m he^ t i n ts as Xmm as idAfti 
^a ies^ #)oaptl fviaittlft sapMats alsaftstadf inexmxAJm ist 
Xmts^ ^stadf alJd^ fnalala mgrnrnt o^ortar tHmi f i f t h 
sag^ BMUtt amii tan^ ia* warn than tMur tiiass as long m ^ a a i 
faxa ifiiiga fipiHaa alc»st titxaa t i^as as Im^ ma v l ^ i 
si)dossil #ieifiNijp titaii Hiasm* 
t i l l i a # I t / ' * ZA^a* ^ast t isB* Jidpiu^ lamall i Bsnft 
T«lo»19tit aiu AiiaauMttaclttttia ap« on citxiia 
<li*A* «iaid«C«|. i s . ! • 
CisM piteta as l ialal i i i^)* 
410 
i i y i a a i c i s 
.19<»21i» Jofta Jyuil& aov oip«el«» (^amoptttfigi 
403ft» «m CMioi« latMiM^Uift ^noirrtld 
^t9651^ ]f«w «eei!i<l ii^iatdtliig; i^ 33o j^?tia 
Jl9i9» tfixoae^r «f SnesrvtILd f avisaltM 
of iaeyvttfliio (l^rBono^^xiitChAloi^oidoa^ l»«RMiitlo 
o» Oooei<to* UBBA* laOMtt i « a w M U (S) • iSV 6f*TI« 
•••;.., • 1 191^* ioao a m ofmioidoii |»ftvaat^o vooov* 
f^ Mf ?MwiliOWo#omi lijpmioS noo» vHlMMUt C^no*^ 
0li«l«lieiiM^» J U M I I I iMUttll* 9t31l 9T4. 
AioMiSLf agiitft f977»?i* i^ jnHomtto ofoaioo on ooM 
If^fumitofooo r«r««&too of Zattlo* flwl^ tliooio» 
4£^j 
JUlftS* %K 1917* «N« ttemmm «^ vvw Byi^sh laeyi^A 
JtaMU £• M J U J M * lOBuft* Jfla< 4HV4i&* 
,;.,.-;•.,.r- 1999 * 1^ UMm M.8t«XT «»& 1^ 9 Mztai aaa^ 
«IMMMMI*«il«M*«IIMWMaMM^ I961II* iQa€ttiM)xiM aoojrvtld |Mini< f^«& 
l l l l * i;^ayDKp Jllft* i lMk 19^» ll» S9$*S40» 
^ t9*ll»« ®R««i»«tl>«« l^ aeanrlta pwaacii^ o of 
las* J i i 0O>*6ia^ « 
19t0» Baeyrtia pasmi^ toe v^asttd ffom 
f 3T - f4f» 
Aimt«iBtf ^ t * 19i9# iiM»YiB aoi imsexlfMoa of Affiotn 
&iftfV«iia«» Z Cl^ ni»lClMilM««>« iL» 4BJU Jfift* i l lU 
I9i4« i—ipflt «Wl tf««»li9ttM« of Affl««ll 
n 1.1. t9^» 9»Mi BMyy||< MiA l^lnaJjiiie i^ anwltoo 
(%iiiiOiMa«) of toft wmm •ooJto Smom lnwitil iwi 
UMMMOO C Hwilytoi* Cooft iot^ ta Boiilli Afatoo* iMi» 
42.: 
•MMMMM 109* B«eA«da ana immwipHim of iyr«l««a 
Sae^vHaM * IIS C%i)oiie2pt«««iiCiua«idell4«i>« i^ 
19€7* the ganoxft ^ ' f ' ^ r *^%wtiNlf 180t 
Q ix^ l t * 1910 ana alU««» v i fh 
^iMdiiptl^ae of mif gonova and opoeioe (^ f^ rsiitiop^Mn^ 
iiieS^TlilMMl)* JteGtt* iffii* ilBft* JADi* 4UUi^  f9*»1i3« 
i.„-.ini. rr 19%* Hooovtfo «iii aoaovii^timii} e t 4f>leim 
SBejnrH^Mi • 5 (^^^pattEae^)* JU JB3U Jfift* Sf4f>i^ , A^ W^ 
22^  449H99. 
I971* ^W iio» Afxietm g8a«iR» of ^im^^vU^m 
C^^nb*C!!ii^ eidoi<3iH[^ # jU mdu Haft* WS0 ,*^- Ji^ 
19 • ^ » 
MMMMI* 1974* l^ ov i^d l l t t l o kamm ®iti03Ri aaiil 
opoftioo of Sae^^i^aao milady fsrott J f^NiOfOoa vogsicm* 
A2iii«^0» ID,?* * ll» Judith l^ yulis««%4» 1970* C^ tho soimrai 
llUMWurnift a&iiro«tn 191$ mi iramiyflai ^^aiuMM^if 
t9«5 ia HottHi Afitoo (fl(]fa»t&ioyrttaoo)« JttMu 2Aal» 
iftli* M l * HP T M t * 
i,««..«i«M»««« 1910* CH otBO floooloo of MaasSiMl^kA 
Wmm/Uw tmA IfliUmimni Aoimiot (%nwM9tofo» 
AMfrMtfK^ ia iottthoim Af^eo and MMti&ttio* 
II A 1971* f*«o opooioe of Ulio fft%rt%ft • CMI^^ 
• t liitWitilWH Kifoot f»oe SowHi Afirtoo wtUt aotoo oa 
ooat oB^noiiiAtftl 9pmim (%a^taMijrt»)« J a n t * i M l * 
422 
19tS» Vfw aaA l l t t l « leaoim iBtntiii of 
%rvi««a l a e ^ t K I ^ , ! • S ^ Jfti* Hilji* ifiB* SM^* 
, I,,, „ 1974* cn «hi idMiiitjr of o*ff.%iM «^* ^**^lfrf 
Bi«iei»a«« ^4®, JlMiS. J2ID« 35-45# 
iliiii«^c«» B»f« 6 W, raxtieia tm3L9^m 1971* (^fal««ii» of 
SiilnMilftAis JMb Jtei* JUDBiiii^  JMilkit Jteou JMidl* & 
idCS* ja i V99* 
AmmfSii&9 ^ f • II FfiiMXoot <2»^ 1974* Cm mm mm oM 
1977* A aov opoeioo of I l i i istalUl (^ 9a«ti» 
f$7*W# 
. • , I .. 1977* A aoir sf^ oetoo of iMlMMHEUUI WootwooiS 
1(199 iHumoitio ia OotatUia fiwa f^ iaaaafta i^^svamp^^wa^ 
•a^rvH«aai Aa^op^witda^* JBm FiiiH»iimili galaiaip 
« i « l i » t99*89i* 
laliMiait lt*l» I999* <KUiaalf&oatloa of f l ^ olA faa&ly 
«iaM«liaa# XlMl. m^ JMU. jiaift* Jl £4IP»ff49* 
MMMM l fM» «A fho caaoM of tlio oliaSal^ MtUoa 
laHiiiiwg t» mm wrtiiaaily taayvHdaa* X I M U JUA* 
^o^. ( '} 
1904«* ClaoflifliMittoii of e i^OLelA f U M ttf 
^ I904W ti^mtkpnmi of IUM ^rMB09t«mt fin»M 
9mm* ^u i^M^m^Mm^m i4€»ie$« 
1992# A ««« ef^OiQl^ v i t h tixaiMitiftd <M3.t«» 
nmio fxof& Setttii Xsaigi (J&ilaaMllflaiA **T*****f 89*iiav«) • 
imtmm 1994* Hvst %OOGM ef t^e eha^A t«ait« 
£lUBnNClAllA l^ftVA tvott Znl^s id.f»» n d t ie i l ^ l iM i of 
11 ftiir iQ^oeioo* UMUU ^ n^U%m 
AararfeTi f»Y«a» i^  t^ioi* %•&* I99f* <^ ^NVOO oMioidoia 
pftfi i^too of Cottoii lmn»3r i ^ t l o o timm a« I t i ^a* 
iMi«>ot9i««ioo oiMa«i«»fuoo» ju ftiiiir iiiib ttil* 
Aol«t ^ t l ^ * a t l i i W 1 1 — i i l a«09M o 9Mn«t«o of 
A"" C'i 
BMtaapKrf 3«?* f9$f• »i0oxli»t&«it of iMw i»id »M»OJNI I ^ 
OiuMmiii t * 191% (^ mwi nam m& t^vtmis i^e^ea df HysiKSo^ * 
tovft in tfii« «oli«etleiif) of tfio Soeioislef^ Biwiofi of 
flMi Fo3!«8t Bti^aKtii Ziiott* Bolrm tat* Ian* £BfitiI» 
GoD l^oOf t« t9$€* Cfttaloito e& too ^M»oi»tox«« do JSt^ ono* 
$!N^  |^« 
Cfiatiijr lofiMOit I9$5« l^ oofftymon of itoir mA f«oov€ of ooao 
tonoim povooltio %M«09«o«a fvoA ZA4&«« Jia^ Jtolju 
I# 1MI» (ail*) J» tlV1t4« 
euil4i0f ll»t* f99<l* *iMi SitMriii OBA dooMLBftXiatt ojiooioo 
of Uto «0Hw AMUiMnft<Voolifoo« (^tieyt«)« 
Oo^^oM* % 198S* iow €oooi4 iolMilAMng Choloiteti f aXMitoo 
fiOA Affioo ttiMI l^aifomio* Jtolau fkdUi* JEKlUk i n * 
l i 109*i90« 
r^  rr 4?r) 
• • • • • • • ^ '<t|IMMMMBi^  ''•(•IMIBiWWp^ IBBBBPfc" UPr ^^^-- Wf^^^j^ ^ V# w^^i^w 
SamnMUSam 990«i«a f i«»e j^^tioa* JMJU JP S$9»2t4» 
MIMpaWtMMMMI f9^« A am onseioo of liilBifiliiplji ipnm^tio 
495 * 4f«« 
• ,11, f9?7« ^ o ^oeioo of r^f*r7*m!Ti smofttii. 
pii?iifl4%os of wsmX^ l^tt^* ISXBA* f^ fUMfft- Jttti* JSoft* 
^ 9^«404» 
M» t9^« A voport of t»e»o M.s09]JUi&ooeo 
M» 19^» 4 oooimi z^ oport oa aom liaooHanooaa 
Afiieoa itooiytttilto i n tHo Bxitl<i!^ HiooKiet* IMJU 3D^ 
•NMi i94o«* fho Affio«iii i^ ^ooioii of Jtatetixnui 
iiMwo%« i m . jyu» i^99« 
doiyovof % 19401i» faiiiflitoo of tho iKIooli oool* ffffr*fla 
mmm i n tfiion* <»» '^ *^r j y 9Sf»48$« 
I94fi» A aiw aiiooloo of Eaoyvlidifto IP«JRM&«» 
«i« in Smmm. TiiiminiiB «^ l o i * jMdu J M U 3SP 
. I.. ,r-1, tl41%»» A voport on n ooiiootion of ^noyvti* 
«• • Hill) 4tooii9tion of now lonofd omi tt{»ooioo» Itotau 
o G 
Mtftttttaur iatxpm»9A into CallfosniA and eoM eoxvtow 
%i€>»o« fifiiuu J^BOI* aia» Afis* £«Biiidu aai irtvsTo* 
iBm^fenesaH* I0 jDi» <a&fi* ^ttu JCs* iESP 97!^?d9* 
«a«>* IMiCU IIWTf. 
Of Mo^rU^m ^afvialtle la Kt^ e pinic mtXy tog of 
9iigian>«iio in Xnito* £2&ft» Hil* ilUdU i d * JMUi 
*l%iiBKiit J^» 1SI^ « f o M ^ H U uppotalling iof insoet 
fma&Uon ptoaneaoUndf and !• iQ t^siozfiot aoa itfooondo 
1^ 6t & svoxijpi fiuMi «i3*«or* ft"flffiffr *^**f^ **^ - ififtlU 
l^lai ^ovfOt ^vV* 1093* OfttiaoffM Wj^ MiioptofoiiUB fnaoiaotBO 
• t Ffooto^Rtpilteo* ^ftffr*!*^ J^ V993* 
l^lttoolilt t* 19^1* I#o %ti««109t« foomifoiPi 189i« 
d^yiwef t i n Ciiftiot drtioof ^fi^n^«M^« BntMiyiaiMi 
CCli«i**« liionmo<0 9«iiiiato do iSbiRMMilaMi ilAlMi* 
»#iMtt ott Afiri^ oo #1 lovtl ot on M r^ott • Jttiill»t 
JUi* JiJU IS»f <14U) i^ 499»i00« 
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1^ moMmt U» 1950* Uetft «• aliioiiliB&M ••tf tMaeidu 
^ I 0 l # liB* vttlitioatiftaMi «iit»fl»ie«litt« 
pnimsm m mmm 4» (H s^viat* 3MA^ Sf fifVlTf* 
JtiBUm fiMA* f^fffy*'^ ^ B|;fp*' JEflBBU lift* ffilffff^' ^ fH^^ t^ llt* 
t^' l^ JlAfil* AnS» ^fff*7f-*- l i ^ Sw|l4* 
I9 f8* KeifolAglfti Yax&«M.Uta AiA 
1994* ibi •?aXttft^on «r aent aa^iuna ®ii»» 
r t«» of 6UT*»«eidL«» JU JftaOi. JaJU i 2 l 99*»45« 
jiitife i M d * JStoc* «i^  9»o7« 
: A. O 
19$t1^ BaBMMHtte d|ri1«niitlo« iSiwyvti«ftiitn 
HkmcaviM x«gifii]iii^ii« fiiilti»ax««i mm n^tlt •tme 
o^iologles* IfiliAt j m * Has* ( I ^ ) J 0 l*104« 
IfifiJU H I M * ^ 4I9-415* 
1964» 12 jfcolot C%is» IX) 4 £us9tfti Chai«4» 
fi<^«^ XX1« JtaQA)BteBIS» 2SI ^12 1^* 
fdxvioBBf Ch* I9S^* Sot«i en t^t^ e^aetll f^u^el^d of 
195§» ^M ^aaiel^teifl pmaeitfta ot ]ae: 
i i ie^to* i?^ M -^ £11^  99l*»4@6« 
-1 I I 111! 1949* io^3 mat qmtw^m Jim^w^^n d« 
I ,111, 1 I9I9W SotM oa tipo ««MMNi 0f aiie:rrH««* 
Mrt»<il m V4. 
t«Mn«m» ftw I9fl«# ^ Beinr«X ine^««i«ft <1^^ efiai«|«»|,» 
«fti^ «• i» OttiaM fMMMftiMi* Wmm^ lAttu Jte* ittiu 
J» ffKfl9« 
4?9 
ti«t0i%«r» t*&* 1914* iflii,, jMiih iBfflitti, laimaiii inatf #^iMr 
jjiumma iMrtftf nf Titii* i%«»(Mi ^ Hrtt. fiiiift» nw 
MA MA Mm** Hi 1*99* 
1991* £>oai Q92s<m9rei^  @»d aflm eo i^U^t lo i io 
Gft^ tiiit iUB* ^ ffU^Hf H»(* 19l{3* fNi t^t^ «pmA0B of t ^ 
««fifts» of €i)ft|«tdoi^^ 09 e l ^ e l i flio»« I B H * 1 * & » 
f imi 9«yill.Aa witli a«o«fivti«ii of a otw op<MiM» 
1998« ]«t pwmAw o v i y o m i ^ to t«r l lo ot 
I l i b 
IliXMi r"*** f^ffw ^a»«* viH} awMxti^ ttoiiA of two HOM 
8«B0ia aiKI thvoo now opoeioo of Bae^rHtfeo tjmm 
4iiH«MM 
HWilMIIIII 
I9111U Sotoo m t>io Ti^* o!raloidoiaoa idffi 
aoeoYlf tloa of eowunl. aoir SWMSSI and opo^oo* iU 
I I Y9I5« A fow am C!mloidoi6 %soaopto3m 
1915* teo^mliati ^iiwaoptom 0!taioi6eiaoa» 
^ £ * Jte* Qf<M f^'»-t JiBia» 49 1* f34# 
•Mft 19l<^ tow tAooolXftnocme Clmlo&aoi3 
Wjnaoiiottofft vit^ notoo oa dooerilNKI ai^ ooioo* Jan* 
Jilt* Stttk iMS* d^  ^VIOS* 
» 19I6K ^mt Smmmm GimtM,&^6 ^^stfismoptmm 
jgjgMu ILIU IftJa* Hlft* jy i 4?9i^9« 
19125* Ifon Eaojnr^teo fmr. iMmtsvOiiito 
IttiMI* ****** t JlHtitS* J^ 4T»90* 
novoiPi f «K, 199i« An ooowint of tiio ooooxwaaeo of 
i&HQBHHMlMdyMl JKBMBdttl» )iMk* OIKS JiAlMUBiK JjMMMk 
Konv Oft iMfo futf^t ift Soaolil ilot«io%« Oliotft 
loiVMi^ Willi 0 aoto Oft m^ Gliolol4oa.4 ^otooltoo of 
A«pitto9oo oalofttaiUo Vowot* lU fittAMC a i l * IMl i * 
AM. i » 19l*1f S* 
43 
Qf«tHi% li*w«IU A»» T« 1990* Vo^mt on 90n» stotm ami «{»•» 
tritt* ins* ilibix* Jli I47«i79» 
19^* 9ymaywiB att« #ft«etitMv« aotM wa 
1970* ^oif i^ooioa of iSiieirniSse <^ |^PI3»I 
CitietieidoiAooi 7011X06 fxee eo«oia«« MuM^ M^ S$-»^ 9« 
1974* i^vot ffOGord of t^# «Qe^rtld i^wui* 
CftUtntofoni ^taetsaokyt 1369 C%eoi]optofiiiChalei'» 
JQI 407*406# 
.. ^ I9TI# Kft«l«iaioftoUo llwl C1955) § a OJ?IOII|B 
of jBiAtlttft %wi»v^ 139^ (%o»t BiMj«tldao)« ^liitoflo* 
Xoii9f*fi ffioii. tr«g» 4Uii 49»90« 
. . I 197i» t i»»t 3fttOOX€i of JBttflMMaMi AMllML 
fWoiliwi^ ffoe XaaiiK <%»i»iCiioiotaoilNMifBaojryHdiio)i 
tail* Itttti* Jwau lattA ^  99»ioo* 
,„..mmmmmmmm I f 1 7 * X R % 0 0 OH X t t M o l l OjpOOiOO O f fiotY*****|r 
<H!lwwiti»oiOi BiwiiiKm) • fWf^^- Inmiiiti JUyi 24V90* 
. f f l i * f i fot yoeoi^ of i a u M U i i m a Ittvoot 
C%»»» eiiftlol«ftioo» itooy9«&««^ i a Zadlo, jU Inrfint 
m$0 MA taU JiP 977.*979« 
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Ytfijtttf %» AUK* KMm tt Am»mmX$ ^ F « 1 9 ^ * i^msmwim 
MMW 1957* ^ s t«eti«eheidUiiNi l^eeliti^ mim 4«t 
t9lO« A irttfiaioa «f tite C»tig$ielitflovik 
mm^mr &t l^ mi&lo |ditit» <f !^t C!t0aeidoid«id • ifiift* 
#^K. jn|u Jiift. jiilk PwMi^ a^  jfiL 9i9»1l9* 
MUM 1969«« ]^0exiptio& of Hon ^o(4«a of Utio 
toMAEift* XX« ittlftt j m * lfe»» JMdU ;» iBi« 2 i l 
I , 19i9K Aififlioii ior foof^ otiooloiMdeiMilMHi 
J 9 IKVlfS* 
W 8F W'llWBnli •^^ppFWiWiwBw'^^^H^i^* J^^^pT *^Bi^NiWiWiWBPfc^P ^P^F'iBr 
itt»oi^ooiM« ovtM 4tv mk%%mg %mfmh§mB A«II«NI«*» 
nsMf aoMB dvt* AMiA» mmmsu iiamsi* x« ^i-^it« 
4:^ *^ ^ 
•^ 
1910K Bt«t«iP lMrfltf«Mi iwp %weAMl« tey IMHiaWMIlMMNaMMfK 
197D«« ^Miats »f 1lt« iiBii0»Uaii tiM0mtll9fm 
I * lip 4S»H« 
I, I ..I r 1910<« l^^^v tMiltamg mof tmexmA^ Air 
(tf9»*f 9*i&i««t ^a^fYtllM* llift» X* ^ 97»119« 
19'POK* Hy«t eoattilMit&«xi ^ %%% mmX9(lm 
t97(^ A eoatKllNitlMi to tho Joowioiio of 
%lio mnmxim wmywn^m* IMA* Z* JUl ItWIdi* 
•»«tn aoy foJi&Uo laoyftttfiio (1ffB»f €iMiie&4o&aoi> onA 
oooon toMN iMJU I* ja^ f«T»8e5* 
• • M 
43^ ^ Kj:t. 
- 1979ft» ^P9ts<»wniSB>yAmih B^mUkmrn v t v t t 
II,.,.I,,n, 11,  w 197$K £i«^t«r tHiltittc PUP i&«aattii» d«r 
I979«* %b9ir i i 9 i^tttui^ JUoaaiKUaBlBA 
1^ SUi^ »f 1944 (%m»t Chtaotf ^^ aejTTtiaatt) • IM4* ZX« 
i l 9$»fi@« 
•vir r- 1977ii« l^^«]niei«ht 6iHr ^90^«e!H»3i<m»{eiaQlMift 
.., ••. , , : - 197TI)* i¥Qlt«r imltmg ear luMaatnis ^ r 
I-1, I97T9« ^ « @iwi» •^^ ***^ "f^ '*?t %ff«v 19^ 4 
:amt €pgt9»lit^ tmm t ^ l^^ia&lt^ l»«opte*» rai^lili** 
ittuu zx« ju» a9*rm« 
%ff«rt A* & 9vJfltl^«tAt %hm 19T7* Sttxv*^ of falaofizotto 
•pooioo ^ moaxfioiilo lioxoott 19S^ 1« (%»•# Clialtt«t 
Batyv^LAio) tiifN wlliho ^toooslptioii of « noir oi^ oolto* 
XHUU n« aip jr4lMS9» 
WOMUNU A,0» 1W1, iopovt en <^^ iMtiRMltoo of Hio Ooooltfoo 
in fNo ooUootloA of i»m Q,&* Bop r^taMnt of IcftontlB^ 
F«y% m * jta»* fiij* itedu iyob (att*) tesn 99o»97t. 
435 
AipKlooltuvt aaa of 1^* G,V» IHtojrt w&fh liiologloal, 
aotoo* MJU l»i» isi» Mb. » l*4t« 
ia94« ^ ^ f|]rtaoiiopt««oiao pwm^H» of tNo 
Cislifoxfilft Boi hnetf* liumtMi$M ^ aS7*i^» 
18H1»^  ^^f^ pafnidtos of i^ov^nxt tiofao 
j^reioiioptotioii® iiiooo«s tmm ^o^otst* Saofi;* Ji»&i isIL* 
XoHif ?• i$tlB» ^ 9 .^ lo^vt&imo of i^t|ien« S* ^i21« 4 n * 
1952* tmyrUHsm of O^j^ aa !!• iM4* 1 
0 > i 161 • ao»# 
Zol^it % ^ loaomitMf l£« 19$4« Doaoii^tton of a mw 
l^ omiolt&o vftop on fititwitittii JSlMllft I%I1EOU* Huflsl 
Sonrlolif &«#• 1999« Bopovt im iaojfvtidfto aooeolatoA vi19$ 
Mia^f^lmio on Caotto I A fiiiiiAtiAi «iiit on «o«i o1N»r 
i^ Mkoioo voUtoi tNuroto* ItfUU « i i . JSlA* JA^W^IO* 
...........M 19S4* A oyotOHitio otutfjr on Hio SaoyrHi 
ciMo ftmityitm ttootwoo^  (%»•# einaoidi&^M *^ jin* 
IMU IttJU m i l * ^ 9TVft9« 
4aG 
19(9* A s^idy of th« idaeyrfid oiatui 
1t64K <^«eiiit oa th# p£t}|»os0i r^Iaisoe^it 
of |i^*|# kBhrnsMg l^m« ttlX» ftft^ l- <^*F- Mf ^^t* 
K««di)^f (l«J« 19€7* On t^o eiasnifioattoa of t ^ 
'^xmfv%i^bm§ wltH ^ anifirisloa of o^ise of t '^ gonosm 
<*t^iCliaI,)» i821* to ;^UI* M l * iSUift* (liial*) 
1973* ^ vwieioati of ^'^ ^jagmrmdija^ 
Bneystidfto %dfh n ttta<|ir of t^e smmm 
1% Soatio (Fjr&«tC!mieidoidMd* Mai* 4* M2Bl» ilBA* 
J&dDi 109-159* 
iQm&t l^ «4. & Agftxwal* H*!^ 197(« A aow tpooioo of 
RaatlflttHfliHHlUi (^yxwaoptoailCfiaJtoidoidttt) f«o» Xadla* 
I97e* A nm ^^«oi«8 of STmiiflniMitm 
(^ ijrMao t^ozatCTheae& i^Atiai fvoft ^^a:! with a ki^ to 
lailiia aad ooao Mlatod ojip* £» IAAI# Jift* iCD* 
Ili«Bt« t«f, I97i« i M o^wiioa of fho eoaao ffgfiiiiintllftM 
kmamx (%Mn^tMr#iaefytl«aii>« aU Bjlfciyi «•«• 
MA Mb B (i)> iTl-iai. 
!«&• X.B» (1994)* XaMot Ifwmidtwi of m u U i f t * iy|if8f*994* 
4(^7 
INMMM* 19Sf • i^^ Btt iiiMMita asseolat*^ idLtii t l j i t 
!$$$• Qa ijftinff*itfffiin...t'WF t i l . - '^****''- 1 ^ -
iSi i 28a»899* 
1957* iiofflo i^azmaitie ,^y»«aopt83:»« ascio* 
Kanlf «*s. 1955* 4 atw mcyyttd eii^old ftoattii irtuMrtirtmii 
gfo, fi0tr« fxoii InaiA* ito* liiHim IHi* !!& 4S^V4i7« 
1$9B« Cfttftloe»« of Ia<Eaii iJniMidlui* Paart 
g5 < l^el&»l^ to«i# l^litt I'm fi^ » 
« tf99« Btaofiptten &t mm m& wm&wA& &t 
eit«9 fiOB titi!l«i« JiaHJtt £• ifff^ ' II <S9»99« 
iM,i..ir.,.mMii,i.iii.iiii , I t § 4 l » S ^ ^ M i o n SadiAii pnamettiff ^^^s^mampm 
iSMii. i ^ s . t 2)iii»«y, o«9«« iMiXf B«K«, 1^  ^j«aniaiMi«t ^•^m nn* 
On MM OialeiaotA fxoii Indl* • Hut* S i ^ i l l * JP 
IHI* HA. Mi* iMU m 9%-ns. 
^OTH^w "iMH^MV VWMMHMP WMKT ^ * j r ^ V * '^w 
Al\[l 
47<tM7B» 
19;^ 1* fantitt Xli9iiea *^immopt&m»9 Fas* 
iSaeiruaGs, jJtelK* lam* mm» S^^m* m$» IBOKC* 732 i^# 
%^'dUtu tiQ% SttWrsMiQ altars at !^latiiopt«fi»e 
ciMEiiei^ i(S(Mi8» ilfiiLi ii# JSfifi* jyss» ^f*^- p^ -t^  jgji)i 
«» I94^ si9i» Altt,eioa9ii m la fatuia ^opaoola at 
Sacirt&doft, 2 i y u 4t4»481« 
iMMkMMMlMM 19S4* 1^9 g,mmGue 
Mnttnmm 7 ^wm^§^ Ikau M0 i^i^ Mtmm mj^ mim 
192$* ^t g«a®ro %i<.wpitn 2r ma ullti^fi (^ ^^ 'ijris* 
€^a3ie»)# i £ i * lafifi* i l 7*5% 
1929« x<os goiuix^s Fgai!!i,imMittHii. »^ 
iiftflhTiriiniiniataaiia* JMiU Ji^  39!^5^5* 
€m %* i t « ct^riMn* i isiuu Jaalu ikaEi* XfiAattu ffi*lF 
8o« JS^  1480 ^ * 
4:^0 
j^TMiieptiism vlth a S«aoHptio» of m nm e^^p&A 
f9fi0« %m mm aptttloa of C^^iloi^tS 
3ta>n;yii»«ii« £i«£^ « ot al l9$Ta* l^ «if epm%m of pasaoitoe of 
^o^o imm mrnio* iBfiinni* JadU JSP 6$»ic* 
I •. •• I 19$71i* 3oiM kooim nM mm xnoovdo of 
Pitmoitoo of Bo8fii<e^ e]o (ionlo tucioot® firois Xndifi* 
IMM0 144«>146» 
I^ iynii^ i2ici»f il«&* «i B^hlm ^no* B«^ I9^« o^w f^ooioo of 
Hiicoioieajfi* l^ *^ * 19$%* dwioido of Hht faioiia of tlio B«g* 
gs.^ S>S l^t> y^mmttm^ SAM $?§ nn* 
iojrwif 8»'* I97&* 4 voviaiea of «H« J^w^rtii 
fiilililntaittiMi t^ to^ NOoigr (it^r««09tof«i>aMiyvH4a») • 
1978* Aa^^oxis una ooJPTMtloiui to tlio 
BiitlOh Uo% of mojrlidao (WyMiidptMmiCiiaioidoidoa), 
^oU JSM sai»£84* 
4-i 
1979* VHo i«8t tsMm 9pim$.99 ef Bne^rH^a* 
«d»evllitd hf U% ffpftvftt 1894 anA 189T i^Twmmptvm i 
€oia«a of C t^ool^ ^yiclft CIii8@etftB%»BiiQ;:^ t«)* Htm* ASOt* 
Mil* Itaai*. ^ « 30 iso i^pp* 
fiUpJi^* Y*:^ * & S|r»oii|a«Vt «^@# 1971* ic«w ipia unt9 imam 
C^^X^aoi^ oci) « i^e% ^£« f^ rma&toa of ^ f f ae«ii«« 
C^ia^toi^t^eei^it) oa Sfy^ imXia md t!io Miamf 
Zol'ini^ ^aa in t ^ l':a]?itla» forxttoi^* Joli* JAX* 
MCi> i n^. 
d3aeyvtl& f^tsmoltoido of Cooeoidoa oi& BUSAXKI* Iflftl# 
I2u JOtfii^t ie8B.ia9i« 
f »la8loo> a,l^, 1974* A iMnr epeoioA of MsemmttmmSUStm^ 
0int»lt fxom B« Afxioii* £• I^ HftBAl* auu Mb* Mau 
19TS^ * ^ »0M a^ooioo of MUUai$SXM 
fh»mm tmn Afrion* H i l l * J8(1)i 19»57« 
IHW* 19j^* CJA fho aiioeioo of 
dimittt <f^ya»iBao|vlft4M) tmm Htm Sfhiopooa 9iil<K» 
i f i ^ ooBBMito on «lio 0mii« J M I * . M m * 199»17I* 
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mmmmmmmmm 1 9 7 7 * ^ ^ * B H A J T I ^ K I p « l f l l « i t O i < S CWyMO* 
O9t«vatClMil0i4i»lA«fl) «f Urn Xsmmtm (^•ei^f^mi 
z«o«if«fia««i) fiwR 1^ At«it»« xiiyu JOJtt)* 47*7i» 
1978* l%«oilpti»a nf tt atw m«»9 tot 
! • 4II&* iiMI^  mS> i n * AlC^t 297»305. 
:^7iii8l0et €^«X»» l» iniiM^tt i^ «f • 1974* 4 mm ciiats and 
y. 
ii4» 1974* >•» iaejnrl&d ftom South U%a% Mfwiwu 
jQUAllUHniA Go^ poxv 19St8 vith oetoo on 1»io OIMWIMI 
ii»a cm vilfttoa gooom* IMAJflCt)* d$»88w 
Bamif, a«a, ii i^a* %•»• 19id* nr«% iraootd of 
JftC^i t48»f9t, 
HMkf t*f»f f f i i * I M JMMltglioA opoolM of Till l i l l inMlil 
44 o 
I9$«. KtwiiM ^ %M tmimt ^M,mnu%m 
<!• Wm6tigiMm» tt (B) I 447 P9» 
1915* %B8ISi|^^l»8 paSRSl^tSS ^ GagHST^BBX^ 
Hduujjp ifvfis* 
1993* BuojrrtiajMi 4m ^ i^agaaeeur* (^jrn** 
f93« Btfityai^ i^«r iei»i1iii« ^SLXAMW 
tmBk&semB % 19f$• ^ « mt^xttl oatafttto of ,fiia»3ftatm 
SttU JMU SaiuuBMu ma^ IMau Mi>* ioo»i20« 
In IffUniit ftiHftTn Imiitttttumhi I'AM* 97* 
1990* ^ « <!jnM»eftMf«a ievA* tmd Htt#l«i»» 
f ton Xatflft* IttUU US* m 4a»9f • 
twmtam,m* £• l l i«ia^ 199»1ii* 
9liafi«« &*A«f JUtm ^^^ wiA 4cH»ii«if li»Kg 1979* IMBSMMU 
i » XiMls. i l K * Jte* M l * a « l * (I4U).JMU m i * 
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£9X!idioiKa«« Sfiuu Mt« tea* Pflrtifti* m u4o^yH^ 
BftBiitimm tfnirffint* iftia^ £fi3E^  tea* £(uii.Ai. s^ 
Sudtl^ t t7#B« & OoiaKHiy«i« W« $92S« A pmltv&aexw report on 
the iiiown p^a@it4iii of t*!« laa^ Mml« fiatiiltili 
IOJHMI CB«xaAaf€»« i^bu SktUi* MsSaiU 3aSk S «^U3H* 
mvim BaOf B,a* 1997* ^ a t mud Bp9B%m of In^an ^^ raifiWptdBii* 
ftm mm.m» Mxaau ik «iiA» teu teid*CB> jip tv7$« 
10Sli» A tsmi mism of Eoo^rr^iaet t»&m 
txm^. JMi0 SM ISCKI^ S^ * 
IMMMI I9^« fijiBiltiiaii iianltefinihiiii now oi^ oeios 
tmu iwMm (^aoy. %r«). mm M 12M3e» 
I • .... 19t$* l^oooHptieii of i^«o mm opp* of 
I97&* Sitoo«ij»t&oii of a iitir e^oeioo of 
mttmmm uivn (CooooidMiiii&oi^^ioo) «diti OOM 
mm oolMiiftMoao oaa ft9»tti|yMN i« MaUb Bat* Jfl# 
0Q9 •• fiOy^ 
44 ' 1 
,,|. ,1,1 ...11 1977* 1 ^ iMli i^ «i4«Q of fa»isit«& fsoa 
mm ftoal* 0»fOBliMrto» wp* aiiA mm Sfxam aaA &pml— 
ftom fiaBiiftiiiifmnffliii jaorywili ionw of potontiia 
oiii^ ait0, L»H* Si ^ Aif F*^ 1970* g^«i«8 en 1^ 3 Ziidi/!» 
0p9ei«8 of fNo stalls .|»f*^y f^f ^oifiird* 1896* (liijrsi* i 
Bnejrt*)* SilJx* M0 ild&* 0S*96, 
oeaJlo ifioooto {'^yn» * QmSMio^^kuii ia Imaimee^ 
anooliiB)* 
, 19^« Oa #«o opoeieo of tho ganem eOlioa 
to ,,teliaiBni i^i3rr« (Hy», • duaota*) fioe l^o ^limpmm 
paapt of «io t.S*S.B. lMfl» aaji 5i4.383« 
MMaMaWMMMMIMW' 19H« Polooflojptio opoo&oo of ^o a«cBio 
Bli«otft<lty|¥ Ma^ rir* C j^m* * OHslo*) nifli zwnixko on 
fifidLy MoHoftjr mA Moaoate i^ portmaeo piort X* IMJ-
I. ; ..I ivTiT 19^* Vow opooioo of oltmloiio <Wjfa»t 
dmloidoitfoo) pftittoltoo of ?o9lU4o maM ooolo 
looooto C^^ o^oeptosttifoyUoitfoo it Coeooitfoo) •flOft 
Sooofto mA ooil teoorto of MMio iftoot Aolo oiiA 
KoB^cYtot^ i, mJL m 9a9*«l4* Cla ftMNdtfO. 
..,,««.,,..,,..^  1971* Xoir opooioo of iaoyrltaio (Hjrtnof 
m m o M o * Jtoil* Ih* JOP 77i-77l* 
445 
1$7i» 1 ^ am vpwtmm of tii« OMUM 
em^umm m* l&da* AAIA* t a i l * Bi» JOKidt 141»«>1414» 
•MM 1977« ^mi m& Uttaft 1090101 fipoeies of l^e 
irWiM iiBla82UBBMft S%«00t» HUHOiUttiil ittii^iMV* 
C j^wi* t Cliiii«i«}« »mm ^ o ?si»aii»« 3^l»i«xii ailwslft 
aai ittsfii^ Jiit^. M^Mi* liUU Mt^ fmi- lflf«.|-
Infill Cfi,|.),Jip €6.»?4« 
aujee^i^fr* 3*e, 4 trjiq^ittiii» t,A« 1974* A rosoifeaUo aotf 
SBiioitjiior» S*a« & Bftlwywv* f , 1974* A fuw sj^ eoios of 
^ottAoo pftXRidtoe on JSucHuBSflfiM JUMUU SfifiJU 
Bu JaC5)* 4tl-4B* 
flMliilEa»iiflif f« 19<^ A« i«wi«&oaia, otii^oo mk t^o ^iie;irvH<^ 
of ^«iMn (fiar»«)t Gh«ioi«)» l i i i* iisim. Jtolau (^ 
« 19i?li* A sow sEid ooonoalooUjr iaipoitaiit 
i^ooioo of flnpaooM iosU fioa 1»io Bjfmyvm ( f i ^ t 
19l0o» A iroglood Uftt of 1))0 liooto of 
44G 
t910li« ^tm «B aom JI^MMIM SjpMi** of 
aii«is^<i«« CR^ I ciia«i4,), mim loo^ioi* 
•MMiiHBMaaHwnaMMaiMMiHMM* 1974* %ot • f th» .^aeyvMd^ i^^^fwsmplmm • 
•HMMMI* t91B* lost et Wm 'Ssmyr^im in th« woxid 
(^jns»»»pt9inii€itatei<ioidM« JiSBttii* ^f^r*^- fiat* 
# 
3l«B»0ii« C«0* 1S76* njeiMioptftria 0eiiiitAiaiiviA»« 4 Lenatm* 
fiiimtWRB$ f #t% 19l€» ll«vifldLoii 6f tH« i»ii»a»&tie WjrMBep* 
tamie«« iiuMet* of tUt* jsootto ^*rr*^ iiasrrf tdth aotto 
of ««ffifiniliit»i goaoimi* iBttft* iU& AidU Hit* ' SHJ^ 
tiiilbMflikOt ?«l^ 19I9« I^ MNixip'tl.flii of aov momt& miA opooloo 
of I^ RfKliii £ao|vU4iio« £XBft» iMlU* JBt* Jg«U M 
191^* Dteo«l9Mfl» of mm amtm m$ opooioo 
of Hwtolion laoyyti^to (!ly»»)* iMm» Swil i* JidU 
i i i « # 409»4n* 
Miwii* 19if» INwioir of IRoiool^ o none oa Hio 
iMyrll ioi of Hio l iwi ia f mumiijit XiM» mM» 
447 
19S4# 9lui paxmaiitmf of 
X« a m * £fi2U» £ilUft* MU JP £89»S9n 
fvoet tlio 0«@«3*E* and ^t^haalo^ii* JSnlji tmltr £AS1# 
I^ Sf* Sow !3aoyr^« &pm%^m (%ps»i3iieyt*> 
Kiiwmw 19€d« C^  t^ if^ soeinrtid tmmR of the Caneaoiioii 
JStetf* Sam^ Snl* ite* JUSP 49»it$ it& mmimi^ 
$9$9* %tf«8e«i|iHoa of SBbtXHtttmt 
M-..^ .^ ..^ .^  f971«« Btviiv of ttio tfoooxft of jr«i«oi«tio 
0* Vb 110 ii*t$$* 
Ii79%* <tw iiHMioo of ponMltio hywmmp^ 
J»» JIuJU iMk* Juiu ^a«iuiu i97K5>ia€^« 
44" KJ 
t97S* Vmt fftatm and it^MiM t f ^w^rvtiaa* 
148 * 2U^ 
mmm 
1979* CoafxilMtiwB to Hio monriodat of 
psmsitie ^yaonoptofii of t^o 6«»o ialiaa^Kiia l^wot 
197&* Xn *'lOjro 1^ tnooe^ of tho Bnxopoan 
part of tNi B*0«S*B, ?^pt Urn 'dm^%9^ ^  f r inpi^ia 
opx«a tmm t»e«s*a, So* ia»t-3$€ (i^ iiejwtidiMi« £3M2d)« 
gJ^mSSOMnmBSOtk «P»^ C%»»ii^art«) a povaoito of 
iHttltHiiigtft jfiOjeSuaik CBoittptofa » eooeiaao) ^ 
ilinyritifimriwn ta t^ <i Kaxitiao i^otiiot* imol* ^ u 
A ntif fipoeiaa «f pavaoitlo i^ yiMiic t^om of Ifto gonao 
XHaOfiXBtlJUl A^M«4 1900 (ChaXoidot^teaiSiioirmteo) 
f m i n^mrn* MA lOttis. J# €?9^ «75« 
tgjaiitrt»» T*A«f 4 Ooi#if t * t91S« lot&oir of goaoam of 
t oavoHo mmrrU^m CWjrwiiopt«iRgiClialoiioi4MM0 X« 
•««»• l%oar« !»1» fi9-9(^« 
19tli* Kofloif of c««*fa of VoarlAo Stttjrvti*' 
i M CHywuMptogai ifcalt4iot«oa) XX« aadU iaittHiB* J2^ 
i n * ^ t 
taaam i«Vi * fMlacii««i4if 1999* A Uo% of tlio iaooato 
of Hwwti iaolii«lat Hio Ittoa* HmU Milft* 
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£tUi«Bft (^oejrvUdtMt %li9Uai4««» l^ ri»uraMidii«) # 
n . n •: r i i i i r t9lO# %t9® m $AlimA ell^ymmUMt 01311 
I8?7i» I^ Miejsnii^ A e^eXeiaitiiBt ZM4* 
459 • •61. 
185t«* y^^«TTT***f fiffmieiditasi* l|iyu» 
tot • im» 
I9ff« ••%•• on •«Mii4l iaf•ntlas OtnOUiil^  
4Hitft# ! • IgO* JK^ iMk 9 fn»t44* 
; O 'a 
1917s* thtm en eooeiA»iaf«etliic Oh«3l«i» 
««(«4Mi XX. mju m%»n% 
1$17b» llei?«is «ii mtmit^ ta;?98tiiig €iHiiX«i« 
aoiAM.* XXX« mA. 91V32«* 
f ir iua Ctff>M»ttxfid # HtfJ* i l l 41-SS* 
form nBOiii^t ^ e wtmoA^e Wy^m&pttxotMi immmtB^ 
tioa of o«ire»iil tdjm^ !?^ pi0tiD|^ tti«i» JtiB* Mae0 JBIJU 
^««*- # 116»189* 
1895« Cli&7»ei«ani of n«i» smmrn^ ma& ^teioo 
of %iB«ii(iof t«]ro»« laaoootai* igisaft* ladX* JQA* MliAflB* 
tiOftMoB of taoooto* Tol* 5* li^ aAoa (»jmo»ole*) 
loonMiit f*4» fSr# ttotoo|«»« 197t« tNi Ctfloiiotd (%••) 
l^ofiioitio OB eoooo&4oo (%••) • in iNi oit« ofoa fo«ooto 
X(Mlii»otit 6#K» 19I9« A aoif mooioo of StmUKUMU^ «oo«o« 
fSMi Hio 0im tiMA woM* aiBi* iMJMWIli 4tf8^«iffM!»$* 
I f 77* A MM i^flotoo of HftMMaBBliyb IMtf* 
